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Résumé 
 
Il est reconnu que le développement social des enfants et des adolescents est soutenu par 
l’évolution des capacités cognitives et sociocognitives en interaction avec les expériences 
relationnelles quotidiennes. Ce développement offrirait une compréhension de plus en plus 
vaste du monde social et culturel, permettant aux individus de s’intégrer à la société en tant 
que citoyen autonome et responsable au début de l’âge adulte. Malgré la validité de ce portrait 
global, il reste beaucoup à comprendre sur l’influence entre les capacités cognitives (ex. : 
fonctions exécutives) et sociocognitives (ex. : raisonnement moral (RM), théorie de l’esprit 
(TdE), reconnaissance des émotions) durant le développement, ainsi que sur leur impact 
individuel et additif sur le comportement social. Encore moins d’informations existent sur ces 
interactions dans le cadre du développement atypique, comme celui des jeunes présentant des 
troubles neurodéveloppementaux. L’objectif général de cette thèse est donc d’explorer les 
interrelations entre les différentes composantes du fonctionnement exécutif (FE) et de la 
cognition sociale chez les jeunes et leur contribution à l’adaptation sociale. Le but des travaux 
est aussi d’observer les effets potentiels d’un développement déficitaire de ces fonctions dans 
le contexte d’un trouble neurodéveloppemental, le Syndrome de Gilles de la Tourette (SGT). 
Cette thèse est composée de trois articles empiriques concernant trois études qui abordent ces 
objectifs généraux. Les deux premières études explorent le FE, la cognition sociale et les 
tendances d’interaction sociale chez des enfants neurotypiques de 6 à 12 ans. La première 
étude, centrée sur les interrelations entre les capacités cognitives et sociocognitives, montre 
que la maturité du RM est associée positivement au FE, à la reconnaissance des émotions et à 
la TdE. Le FE et la cognition sociale contribueraient de manière significative à la maturité du 
RM et joueraient un rôle médiateur dans la relation entre l’âge et le RM. La deuxième étude, 
plus centrée sur les tendances comportementales dans la vie quotidienne, montre que le FE 
quotidien joue un rôle médiateur qui expliquerait partiellement le lien entre l’empathie et les 
tendances prosociales des enfants et complètement le lien avec leurs tendances agressives. La 
troisième étude montre pour la première fois l’existence d’un fonctionnement plus pauvre de 
la TdE chez les jeunes ayant le SGT. Ces jeunes présentent également un moins bon FE 
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quotidien et plus de difficultés émotionnelles et comportementales, notamment au niveau des 
aspects sociaux. Cette étude révèle des liens entre le RM des jeunes atteints du SGT et leur 
flexibilité cognitive, fluence verbale et FE quotidien, de même qu’avec la sévérité de leurs tics 
et leurs difficultés sociales. Les difficultés de comportement sont expliquées en grande partie 
par la sévérité des tics, le FE et la cognition sociale. Ensemble, les données des études 
présentées dans cette thèse contribuent à établir un portrait plus détaillé des relations 
réciproques entre le FE, la cognition sociale et l’adaptation sociale, lors du développement 
typique et atypique. Les résultats offrent de nouvelles pistes pour la compréhension clinique 
des difficultés d’adaptation sociale précoce et suggère un fondement empirique pour 
l’élaboration de programmes d’intervention sur les compétences sociales. 
 
Mots-clés : fonctionnement exécutif, cognition sociale, raisonnement moral, empathie, théorie 
de l’esprit, Syndrome Gilles de la Tourette, enfance, adolescence, fonctionnement social.    
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Abstract 
It is recognized that the social development of children and youth is supported by 
improvements in their cognitive and social cognitive abilities, which are driven by everyday 
interpersonal experiences. This development provides a broader understanding of the social 
and cultural world, allowing individuals to become integrated members of society and 
autonomous and responsible citizens in early adulthood. Despite the validity of this overall 
picture, there is still much to be learned about the mutual influence between cognitive (e.g., 
executive functions) and socio-cognitive abilities (e.g., theory of mind, moral reasoning, 
emotion recognition) during development, as well as their individual and additive impact on 
social behavior. Even less is known about these interactions in the context of atypical 
development, such as in youth with neurodevelopmental disorders. The main objective of this 
thesis is to explore the reciprocal associations between different components of executive 
functioning (EF) and social cognition in youth and their contribution to social adaptation. We 
also aimed to observe the potential effects of impaired development of these functions in a 
neurodevelopmental disorder, Tourette’s Syndrome (TS). This thesis is composed of three 
empirical articles pertaining to three studies that address these main objectives. The first two 
studies explore EF, social cognition and social interaction patterns among neurotypical 
children aged 6 to 12 years. The first study focuses on the interrelations between cognitive and 
social cognitive abilities, showing that moral reasoning (MR) maturity is positively associated 
with EF, emotion recognition and theory of mind. EF and social cognition contribute 
significantly to the MR maturity and play a mediating role in the relationship between age and 
MR. The second study, which focuses more on behavioral patterns in everyday life, shows that 
everyday EF plays a mediating role that partly explains the link between empathy and 
prosocial tendencies in children and completely explains the link with their aggressive 
tendencies. The third study shows for the first time that theory of mind skills are poorer among 
youth with TS, and they have reduced everyday EF and more emotional and behavioral 
difficulties, particularly in the social domain. This study also reveals links between the MR 
skills of youth with TS and their cognitive flexibility, verbal fluency, everyday EF, tic severity 
and social difficulties. Social difficulties in this group are largely explained by tic severity, EF 
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and social cognition. Overall, the results of the studies presented in this thesis contribute to 
building a more comprehensive picture of the interrelationship between EF, social cognition 
and social adaptation during typical and atypical development. The findings offer new avenues 
for improving our clinical understanding of early social adjustment difficulties and provide an 
empirical basis for the development of social skills intervention programs.  
 
Keywords : executive functioning, social cognition, moral reasoning, empathy, theory of 
mind, Tourette’s Syndrome, childhood, adolescence, social functioning.  
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1.  Introduction 
 
Le développement des compétences sociales commence dès les premières interactions 
infantiles et continue à se raffiner tout au long de la vie, permettant une adaptation sociale 
adéquate. Être plus compétente socialement implique de comprendre la subjectivité des autres, 
intégrer les règles et codes de notre société et apprendre à réguler notre comportement, afin de 
participer de façon positive à notre milieu social. Les bases pour construire ces compétences 
sociales sont posées durant l’enfance et l’adolescence à partir du développement de nos 
habiletés cognitives et sociocognitives. Ces compétences sont constamment réalimentées par 
nos expériences relationnelles dans des contextes variés, tels qu’auprès de la famille, à l’école 
et en communauté. 
 
Ainsi, même si les interactions avec les autres constituent la partie manifeste du 
fonctionnement social, une grande partie de l’expérience sociale se déroule dans l’esprit de 
chaque individu, lorsqu’il essaie de comprendre la complexité du monde autour de lui. Selon 
le modèle de traitement de l’information sociale proposé par Crick et Dodge (1994) (voir 
Figure 1), l’adaptation sociale des enfants dépend fortement de leur capacité à traiter 
l’information sociale, car même de subtiles différences dans ce processus peuvent occasionner 
des réponses comportementales différentes. Ce modèle à six étapes commence avec 
l’encodage des stimuli internes et externes et l’interprétation de ces stimuli selon le contexte. 
Ces étapes sont hautement automatisées et permettent de définir une situation sociale qui 
demande une réponse comportementale.  Ainsi, par la suite, l’enfant établit l’effet qu’il veut 
produire chez autrui, cherche les comportements pertinents à ce but, choisit une option et 
produit le comportement. L’effet social de cette réponse sera donc évalué, à l’aide des indices 
perceptuels internes et externes, qui réactivent le cycle.  
 
À ce processus de traitement de l’information sociale participe un vaste groupe de capacités 
cognitives et sociocognitives, notamment les fonctions exécutives, un ensemble de processus 
impliqués dans le contrôle conscient de la pensée et l’action (Kerr & Zelazo, 2004) et la 
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cognition sociale, un groupe de processus mentaux permettant de percevoir et traiter les 
stimuli et les signaux sociaux (Beauchamp & Anderson, 2010). 
 
 
 
Figure 1 : Modèle du traitement de l’information sociale de Crick et Dodge (1994). 
 
Malgré la reconnaissance de l’importance de la cognition et de la cognition sociale dans le 
traitement de l’information sociale (Crick & Dodge, 1994), il reste à déterminer la façon dont 
ces capacités s’influencent mutuellement durant le développement, ainsi que l’impact 
particulier et additif de ces capacités sur les tendances qui favorisent ou nuisent à l’adaptation 
sociale, telles que les comportements prosociaux ou agressifs. Par ailleurs, les fonctions 
exécutives et les composantes de la cognition sociale présentent une certaine variabilité chez 
les jeunes qui se développent typiquement et cette variabilité peut être encore plus prononcée 
chez ceux qui présentent un trouble neurodéveloppemental (Sharp, Fonagy, & Goodyer, 
2008). Compte tenu que des variations subtiles dans ces capacités peuvent affecter l’ensemble 
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du traitement de l’information sociale et avoir un impact sur la qualité de la réponse 
comportementale, il est important d’approfondir nos connaissances à propos des interactions 
entre ces variables et de leur impact sur les comportements sociaux. L’objectif général de cette 
thèse est donc d’explorer les associations entre les différentes composantes du FE et de la 
cognition sociale chez les enfants et adolescents et d’observer comment les différences 
interindividuelles peuvent avoir un impact sur leur adaptation sociale. Les effets potentiels 
d’un moins bon développement de ces fonctions dans le contexte d’un trouble 
neurodéveloppemental seront également explorés.  
 
La prochaine section présente une brève description du modèle théorique ayant orienté le 
choix des variables principales des études de la thèse. Ensuite, une revue de la littérature 
concernant le développement typique des fonctions exécutives et de la cognition sociale est 
présentée, ainsi que l’état actuel des connaissances sur ces deux aspects dans le cadre du 
Syndrome Gilles de la Tourette (SGT). Ce syndrome est le modèle clinique choisi pour mieux 
comprendre les liens entre la cognition sociale, le FE et l’adaptation sociale dans le contexte 
d’un développement pédiatrique atypique. À la suite de cette introduction, les objectifs de 
recherche et les trois articles scientifiques qui composent la thèse seront présentés. Enfin, les 
résultats qui en découlent seront analysés sous la forme d’une discussion générale. 
 
1.1 Le Modèle d'intégration d’habiletés sociocognitives (SOCIAL) 
 
Le modèle du traitement de l’information sociale proposé par Crick et Dodge (1994) nous 
permet de bien comprendre les étapes du traitement de l’information sociale, cependant 
l’influence des différences développementales n’est pas abordée dans ce modèle. Le Modèle 
d'intégration d’habiletés sociocognitives (SOCIAL), proposé par Beauchamp et Anderson 
(2010), intègre certains concepts de Crick et Dodge  (1994) dans un cadre conceptuel bio-
psycho-social. Selon le modèle SOCIAL, l'apparition et l’évolution des compétences sociales 
peuvent être comprises à partir de l’interaction des dimensions biologiques, cognitives, socio-
émotionnelles, communicatives et environnementales durant le développement (voir Figure 2). 
Le modèle SOCIAL, fondé sur la recherche empirique et les principes cliniques, permet 
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d’observer la complexité des facteurs influençant le développement adéquat des habiletés 
sociales et du fonctionnement social en général. Dans les études présentées dans cette thèse, 
plusieurs variables comprises dans le modèle SOCIAL (mises en italique ci-bas) seront 
analysées, afin de mieux comprendre les interrelations entre le FE, la cognition sociale et des 
indicateurs comportementaux d’adaptation sociale, autant dans le développement typique que 
dans le cadre d’un trouble neurodéveloppemental (SGT).   
 
 
 
 
 
Figure 2 : Le Modèle d’intégration des habiletés socio-cognitives (SOCIAL, Beauchamp & 
Anderson, 2010) 
 
 
Les médiateurs : Selon le modèle SOCIAL, les facteurs internes (ex. : la personnalité, 
le tempérament et les caractéristiques physiques) et externes (ex. : le fonctionnement familial, 
le niveau socioéconomique et la culture), ainsi que le développement normal ou atypique du 
cerveau (ex. : les caractéristiques du processus normatif de maturation, les traumatismes 
craniocérébraux, les maladies neuro-développementales et la psychopathologie) sont des 
médiateurs du façonnage des habiletés sociales durant le développement.  
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Les facteurs cognitifs et affectifs : Ce modèle reconnait aussi l’influence des processus 
cognitifs de haut niveau (attention, fonctions exécutives et communication) et des capacités 
socio-émotionnelles (reconnaissance des expressions faciales émotionnelles, attribution 
d’intentions, théorie de l’esprit (TdE), empathie et raisonnement moral (RM)) dans le 
développement des compétences sociales matures.  
 
La section suivante présente une revue de la littérature concernant les fonctions exécutives et 
la cognition sociale.  
 
1.2 Le développement des fonctions exécutives 
 
Les fonctions exécutives sont des processus cognitifs impliqués dans le contrôle conscient de 
la pensée et l’action (Kerr & Zelazo, 2004). Bien que les premiers signes des fonctions 
exécutives apparaissent à la fin de la première année de vie, leur évolution s’étale durant toute 
l’enfance et l’adolescence (De Luca et al., 2003; Diamond, 2002; Grady, McIntosh, & Craik, 
2005; Wood et al., 2004; P.D. Zelazo & Müller, 2002). Le développement des fonctions 
exécutives dépend largement de la maturation de trois régions anatomiques du système 
cérébral frontal : dorso-latérale, ventro-médiane et orbito-frontale, lesquelles sont 
interconnectées à un vaste groupe d’aires corticales et sous-corticales (V. Anderson, Jacobs, & 
Anderson, 2008).  
 
Cet ensemble d’habiletés de haut niveau est primordial pour le fonctionnement efficient dans 
la vie quotidienne, notamment pour la réalisation des activités complexes demandant une 
bonne intégration de l’information, ainsi que pour réagir à des situations nouvelles dont 
l’individu ne possède pas des routines ou des schèmes d’action automatisés (V. Anderson et 
al., 2008; Bérengère, Quinette, Piolino, Desgranges, & Eustache, 2008). Dans la littérature, les 
concepts « fonctionnement exécutif » et « fonctions exécutives » sont utilisés comme des 
expressions équivalentes, même si le premier est plus fréquemment associé à la capacité 
globale de contrôle de la pensée et l’action et le deuxième au regroupement de fonctions 
exécutives spécifiques.  
  6 
Selon le « Système de Contrôle Exécutif », proposé par P. J. Anderson (2002), le FE peut être 
décrit comme un système global de contrôle composé de quatre domaines distincts mais 
interreliés : le contrôle attentionnel, la flexibilité cognitive, l’établissement d’objectifs et le 
traitement de l’information. Ces domaines sont considérés comme indépendants, car ils 
suivent des trajectoires développementales différentes (P. J. Anderson, 2002) et se présentent 
comme des fonctions discrètes dans les analyses factorielles, mais le fonctionnement optimal 
du système dépend de la réalimentation entre ses quatre composantes (voir Figure 3). 
 
 
 
 
Figure 3 : Le système de contrôle exécutif de Anderson (2002) 
 
Un des aspects intéressants de ce modèle est l’intégration des aspects neurodéveloppementaux 
du FE (voir Figure 4). Le contrôle attentionnel est le domaine exécutif qui apparaît le plus 
précocement dans le développement, lors de la première année de vie, et présente une 
évolution rapide dans les années préscolaires pour ensuite progresser de façon beaucoup plus 
lente durant l’enfance et l’adolescence. Les habiletés reliées au domaine du traitement de 
l’information apparaissent vers la deuxième année de vie, évoluent de façon marquée entre 
cette période et les premières années scolaires, et continuent à évoluer de façon plus discrète 
entre la préadolescence et l’adolescence. En comparaison, les habiletés reliées au domaine de 
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la flexibilité cognitive apparaissent plus tardivement, vers la troisième année, évoluent de 
façon rapide entre cette période et la préadolescence, mais montrent une évolution importante 
aussi entre l’adolescence et l’âge adulte. Le domaine exécutif apparaissant le plus tard dans le 
développement comprend l’ensemble des habiletés reliées à l’établissement d’objectifs. Ces 
habiletés apparaissent plus clairement vers la quatrième année de vie, progressent lentement 
entre cette étape et les premières années scolaires, montrent une évolution intense entre cette 
période et le début de l’adolescence et continuent à évoluer jusqu’à l’âge adulte. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4 : Trajectoire développementale des quatre domaines du Système de Contrôle exécutif 
(P. J. Anderson, 2002). 
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 1.2.1 L’application des fonctions exécutives dans la vie quotidienne  
  
Les quatre domaines présentés par Anderson (2002) sont constitués de fonctions uniquement 
cognitives. Cependant, les perspectives actuelles des fonctions exécutives incorporent des 
processus émotionnels et comportementaux qui sont essentiels pour l’adaptation sociale, 
reprenant en partie la vision plus vaste proposée par Vygotsky (1978). Ainsi, certains auteurs 
font une distinction entre les fonctions exécutives métacognitives («cold executive functions») 
et les fonctions exécutives socioaffectives (« hot executive functions »). Les premières, 
représentant les habiletés et fonctions traditionnellement reconnues comme des fonctions 
exécutives (résolution de problèmes, planification, flexibilité, formation de concepts, pensée et 
comportement stratégique, contrôle attentionnel, mémoire de travail, etc.), sont utilisées dans 
la résolution de problèmes abstraits et décontextualisés et leur fonctionnement a été associé 
aux aires dorsolatérales du cortex préfrontal. Les fonctions exécutives socioaffectives 
(« hot executive functions ») représentent les fonctions qui se déclenchent lorsqu’une situation 
est personnellement significative et demande une régulation des affects et de la motivation. 
Parmi les principales fonctions exécutives socioaffectives se trouve la conscience de soi, le 
contrôle émotionnel, l’humeur, le traitement de l’information sociale, ainsi que les décisions et 
le comportement moral. Ces processus sont associés aux aires orbitofrontales et fronto-
médianes du cerveau (V. Anderson et al., 2008; Gioia, Isquith, Guy, & Kenworth, 2000; Kerr 
& Zelazo, 2004; Stuss & Anderson, 2004; Tranel, 2002; P.D. Zelazo & Müller, 2002).  Même 
si cette nouvelle caractérisation des fonctions exécutives permet de mieux comprendre 
l’impact des composantes émotionnelles et motivationnelles dans le contrôle du 
comportement, il ne constitue pas une dichotomisation des fonctions exécutives dans la vie 
quotidienne. En effet, bien que les caractéristiques particulières de chaque situation peuvent 
solliciter l’utilisation plus ou moins intense des fonctions exécutives cognitives et 
socioaffectives, la qualité adaptative de la réponse comportementale sera toujours influencée 
par l’interaction entre ces deux aspects. Par ailleurs, il faut considérer que les aspects décrits 
comme fonctions exécutives socioaffectives par certains auteurs sont traités dans cette thèse 
comme des composantes de la « cognition sociale », car ils sont en même temps des fonctions 
cognitives supérieures.  
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1.2.2   L’évaluation des fonctions exécutives 
 
Les différentes capacités englobant le concept de fonctions exécutives ont été 
traditionnellement évaluées de façon isolée et dans la population adulte par l’entremise 
d’instruments de type « papier-crayon » comme la Figure complexe de Rey, la Tour de 
Londres, la Tour de Hanoi, le « Wisconsin Card Sorting Test » et le test de Stroop (Lezak, 
2012). Cependant, la variété d’outils d’évaluation des fonctions exécutives s’est élargie avec le 
temps, donnant lieu à la création de batteries et tests neuropsychologiques conçus 
spécifiquement pour les jeunes en prenant en compte leurs caractéristiques développementales 
(P. J. Anderson, 2002; Isquith, Roth, & Gioia, 2013; Silver, 2014), par exemple la batterie 
NEPSY-II (Korkman, Kirk, Kemp, 2007), qui évalue les fonctions exécutives des enfants de 3 
à 16 ans et la D-KEFS, conçue pour l’évaluation des fonctions exécutives depuis l’enfance 
jusqu’à la vieillesse (8 à 89 ans). L’approche développementale et les fonctions exécutives 
abordées par la D-KEFS et la NEPSY-II montrent par ailleurs une bonne cohérence théorique 
avec le Système de contrôle exécutif d’Anderson (2008). Aussi, des échelles d’évaluation du 
FE dans la vie quotidienne ont été développées afin d’offrir, sous forme de questionnaires, un 
système de mesure complémentaire du FE qui permet d’évaluer des aspects plus difficiles à 
saisir par les mesures directes, compte tenu du niveau d’encadrement et support donné par 
l’examinateur dans le contexte structuré d’une évaluation neuropsychologique individuelle (P. 
J. Anderson, 2002; Isquith et al., 2013). Les chercheurs proposent de considérer les mesures 
directes (basées sur la performance) comme un reflet des fonctions exécutives spécifiques 
dans un contexte optimal, et les questionnaires d’évaluation comme un reflet de l’application 
des fonctions exécutives dans les activités de la vie quotidienne. Utilisées ensemble, elles 
offrent des sources d’information complémentaires pour arriver à une compréhension plus 
large du FE de l’enfant (P. J. Anderson, 2002; Barkley & Murphy, 2010; McAuley, Chen, 
Goos, Schachar, & Crosbie, 2010; Silver, 2014). Le choix des fonctions exécutives évaluées 
directement dans les études présentées dans cette thèse est basé sur le modèle d’Anderson, 
cependant, nous avons aussi incorporé la nouvelle vision des fonctions exécutives cognitives 
et socioaffectives en ajoutant une mesure du FE quotidien, laquelle considère des aspects 
additionnels comme la régulation émotionnelle. 
  10 
 1.3 Le développement de la cognition sociale  
 
Le terme cognition sociale regroupe l’ensemble de processus mentaux et capacités cognitives 
permettant de percevoir et traiter les stimuli et signaux sociaux incluant, entre autres, la 
reconnaissance des émotions, l’empathie, la TdE et le RM (Beauchamp & Anderson, 2010). 
Avec l’âge, ces capacités seraient de plus en plus sophistiquées et s’intègreraient de manière 
plus synchronisée au traitement de l’information sociale, facilitant la production de 
comportements sociaux plus appropriés. Mais, comme signalé par le modèle SOCIAL 
(Beauchamp & Anderson, 2010), la qualité de cette évolution sera aussi influencée par les 
caractéristiques propres à l’individu et à son environnement, de même que par les processus 
normatifs ou atypiques de maturation cérébrale.  
 
La section suivante présente une brève description de l’évolution développementale des 
éléments de la cognition sociale qui seront abordés dans la thèse, ainsi que des informations 
concernant leur impact sur le fonctionnement social global.   
 
Reconnaissance des émotions faciales : Dès sa naissance, l’être humain est attiré par les 
visages (Johnson & Morton, 1991), car ils transmettent des informations essentielles 
concernant l’état émotionnel des autres, ce qui permet d’interpréter de façon plus précise les 
situations sociales. Bien que la reconnaissance des expressions faciales émotionnelles se 
développe rapidement entre la naissance de l’enfant et la petite enfance (Herba, Landau, 
Russell, Ecker, & Phillips, 2006), cette capacité continue de s’affiner durant l’enfance, 
l’adolescence et même durant l’âge adulte (Durand, Gallay, Seigneuric, Robichon, & 
Baudouin, 2007; Thomas, De Bellis, Graham, & LaBar, 2007). La présence de déficits dans la 
reconnaissance des expressions faciales émotionnelles durant l’enfance et à l’âge adulte 
semble avoir un impact important sur le comportement social. Ainsi, des traits 
psychopathiques chez des adolescents et adultes contrevenants sont associés à des difficultés 
de reconnaissance des émotions (Bowen, Morgan, Moore, & van Goozen, 2014; Hastings, 
Tangney, & Stuewig, 2008). En plus, les enfants présentant des tendances 
psychopathologiques sont moins sensibles aux expressions faciales telles que la tristesse et la 
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peur, ce qui a un effet sur la qualité des interactions sociales (Blair, Colledge, Murray, & 
Mitchell, 2001; Stevens, Charman, & Blair, 2001). Par ailleurs, les jeunes enfants victimes de 
négligence ont plus de difficultés à reconnaitre les émotions, tandis que les enfants ayant subi 
des abus physiques interprètent les expressions ambiguës comme de la colère, démontrant que 
les expériences négatives précoces influencent les composantes de base du traitement de 
l’information sociale (Pollak, Cicchetti, Hornung, & Reed, 2000).    
 
Empathie: L’empathie est la capacité de ressentir et comprendre les émotions d’autrui, sans les 
confondre avec nos propres émotions (Decety & Lamm, 2006). À partir d’une approche 
neuropsychologique, le modèle de Decety et Lamm (2006) propose que l’empathie est 
soutenue par des processus ascendants et descendants du traitement de l’information. Dans ces 
processus, les fonctions exécutives joueraient un rôle modulateur entre les informations 
cognitives et émotionnelles de base et celles de haut niveau, afin de faciliter une réponse 
sociale adéquate. Martin Hoffman (2000), un des principaux théoriciens de l’empathie, décrit 
cinq stades du développement de l’empathie. Le premier stade, qui apparaît entre le premier et 
douzième mois de vie, est celui des cris et pleurs réactifs du nouveau-né en réponse aux cris 
d’un autre nourrisson. Cette réaction, considérée comme un précurseur de la détresse 
empathique, apparaît lors d’une période durant laquelle la distinction soi-autrui est absente.  À 
ce stade, les émotions des autres sont donc vécues de façon indifférenciée des nôtres. Ce stade 
est suivi de la détresse empathique de type égocentrique, qui apparaît entre la première et la 
deuxième année de vie. Durant cette étape, les enfants réagissent à la détresse d’autrui en 
réalisant des comportements qui apaisent leur propre détresse (ex. : sucer leur pouce). À partir 
de la deuxième année apparaît la détresse empathique quasi égocentrique. Durant ce stade, les 
enfants comprennent que la détresse d’autrui n’est pas la leur, mais ils confondent encore leurs 
propres états internes avec ceux d’autrui et tentent d’apaiser la détresse d’autrui par 
l’entremise de comportements plus pertinents à leur propre perspective (ex. : amener l’enfant 
qui pleure vers sa propre mère et non vers celle de l’enfant qui pleure). C’est à partir du 
quatrième stade, celui de la détresse empathique véritable, que les enfants commencent à 
comprendre et ressentir les états internes d’autrui comme étant complètement indépendants 
des leurs. Bien que les premières manifestations de ce stade commencent vers la troisième 
année, ce type d’empathie évolue au cours de l’enfance à l’aide des autres fonctions cognitives 
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et sociocognitives. Finalement, durant l’enfance et l’adolescence, les jeunes développent la 
capacité d’empathie pour l’expérience d’autrui au-delà de la situation immédiate. À ce stade 
ils peuvent donc, par exemple, comprendre qu’un autre enfant puisse vivre une vie 
globalement difficile, même s’il semble heureux lors d’un moment spécifique. L’enfant peut 
aussi ressentir de l’empathie pour des groupes plus étendus, comme les victimes d’une 
catastrophe naturelle, ou un groupe racial opprimé. Pour Hoffman (2000), l’empathie est le 
moteur qui motive et donne du sens aux comportements prosociaux et moraux, nous liant 
émotionnellement à l’expérience subjective d’autrui. Sur le plan empirique, la recherche 
montre un lien entre l’empathie et le RM, la motivation morale et les comportements 
prosociaux (G. Alessandri, Caprara, Eisenberg, & Steca, 2009; Beauchamp, Dooley, & 
Anderson, 2013; de Waal, 2008; Eisenberg, 2003; Eisenberg, Eggum, & Di Giunta, 2010; 
Eisenberg & Fabes, 1990; Eisenberg et al., 2002; Eisenberg & Miller, 1987; Eisenberg & 
Mussen, 1978; Girard, Terradas, & Matte-Gagné, 2014; Hoffman, 2000; McMahon, 
Wernsman, & Parnes, 2006; P. A. Miller, Eisenberg, Fabes, & Shell, 1996; Pursell, Laursen, 
Rubin, Booth-LaForce, & Rose-Krasnor, 2008; Roberts & Strayer, 1996; Williams, 
O’Driscoll, & Moore, 2014).  
 
Théorie de l’esprit : La TdE est une capacité cognitive de haut niveau permettant d’interpréter 
l’esprit d’autrui comme possédant des états mentaux tels que des intentions, émotions et 
croyances par rapport à la réalité (Moll, Zahn, de Oliveira-Souza, Krueger, & Grafman, 2005). 
Durant l’étape préscolaire, les enfants sont déjà capables de parler de manière simple de leurs 
propres états mentaux et de ceux des autres. Cette capacité de comprendre les croyances/états 
mentaux des autres et de les distinguer de ses propres états évolue durant toute l’enfance. Vers 
l’âge de cinq ou six ans, les enfants comprennent que les désirs et croyances des autres 
peuvent être différents des leurs et que l’état émotionnel d’une personne est associé à ses 
croyances sur la réalité (Rieffe, Terwogt, & Cowan, 2005; Rieffe, Terwogt, Koops, Stegge, & 
Oomen, 2001). L’un des aspects les plus représentatifs du développement de la TdE est la 
capacité de comprendre que nos croyances sur la réalité (et celles des autres) peuvent être 
erronées, ce qui est appelé une « fausse croyance ». Vers l’âge de cinq ans, la majorité des 
enfants de différentes cultures sont capables d’attribuer des fausses croyances à autrui (ex. : 
comprendre qu’un enfant ira chercher un jouet dans son emplacement original, même s’il a été 
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changé de place pendant son absence).  Cette capacité est encore absente chez la majorité des 
enfants de trois ans (Callaghan et al., 2005). En parallèle avec le développement cognitif et 
l’augmentation des interactions sociales, les enfants commencent à comprendre que les gens 
peuvent aussi réfléchir à propos de ce qu’un tiers pense, ressent ou croit. Plus précisément, ils 
découvrent que les autres ont des représentations mentales à propos des représentations 
mentales d’autrui, ce qui les amène à une compréhension qualitativement différente du monde 
social. Ainsi, vers l’âge de huit ans, les enfants commencent à maitriser la compréhension de 
fausses croyances de deuxième ordre (ex. : Paul pense que Marie croit (à tort) que la réunion 
commence à 10h), tandis que la compréhension des fausses croyances de troisième ordre, qui 
demande des réflexions récursives sur les croyances des autres (ex. : Paul pense (à tort) que 
Marie croit qu’il ne sait pas que le magasin est fermé)   se développe au cours de l’enfance 
moyenne. Bien que la détection et compréhension des fausses croyances apparait durant 
l’enfance, la capacité à incorporer cette information dans l’analyse spontanée des situations 
sociales s’affinera durant l’adolescence et même durant l’âge adulte sur la base des capacités 
sociocognitives plus sophistiquées et en réponse à la complexité des interactions sociales 
(Dumontheil, Apperly, & Blakemore, 2010; Liddle & Nattle, 2006; Valle, Massaro, Castelli, 
& Marchetti, 2015).  
 
Raisonnement moral : Le RM est le mécanisme de la pensée à partir duquel l’être humain 
analyse les situations sociales afin d’établir un jugement moral (Moll et al., 2005).  Le RM est 
considéré comme une habileté soutenue par des réseaux neuronaux qui combinent des 
processus affectifs, cognitifs et motivationnels et qui sont ancrés sur l’expérience sociale et la 
culture (Decety & Howard, 2013). Selon la Théorie des Domaines Sociaux proposée par 
Turiel (1983, 2002), dès l’enfance les individus commencent à établir des distinctions à propos 
de trois types de connaissances sociales : morales, sociétales et psychologiques. Avec l’âge, la 
capacité d’intégrer les informations provenant de ces trois domaines devient plus riche. Le 
domaine moral intègre nos connaissances sur l’application de l’équité, la justice, le bien-être et 
les droits dans nos interactions sociales. Des études observant les corrélats 
neurophysiologiques de la cognition sociale appuient cette théorie, indiquant que les 
jugements sur les transgressions de type moral sont traités différemment que les transgressions 
de type social (Lahat, Helwig, & Zelazo, 2013; Lahat & Zelazo, 2012). Dans le cadre du 
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domaine moral, la capacité à raisonner moralement et l’établissement de jugements moraux 
apparaissent dès la petite enfance (Malti & Latzko, 2010). Cependant, la qualité et la 
complexité de ce type de raisonnement pratique évoluent au cours du développement 
ontogénétique (Gibbs, 2013). La théorie classique du développement du RM a été fondée par 
Kohlberg (Kohlberg, Levine, & Hewer, 1983) et reformulée plus récemment par Gibbs (2013). 
Gibbs intègre les idées de Hoffman (2000) sur le développement de l’empathie, ainsi que la 
théorie du traitement de l’information sociale (Crick & Dodge, 1994) à sa conceptualisation de 
l’évolution du RM appelée « Théorie du stade sociomoral »  (Gibbs, Basinger, & Fuller, 
1992). Cette théorie, qui démontre une validité transculturelle, considère les stades comme des 
schèmes de raisonnement qui s’activent de façon relativement automatisée chez chaque 
individu, lorsque celui-ci est confronté à une situation morale. Ainsi, le RM progresserait d’un 
niveau Immature ou superficiel (stade 1 : centrations et stade 2 : échanges pragmatiques) vers 
un niveau Mature ou Profond (stade 3 : mutualités et stade 4 : systèmes). Au-delà de ces deux 
niveaux de développement typique, quelques individus, comme les philosophes, seraient 
capables d’atteindre des niveaux de RM plus théoriques et réflexifs. Le niveau immature ou 
superficiel correspond aux schèmes de raisonnement plus caractéristiques de l’enfance. Durant 
cette période, l’analyse morale des situations serait fortement biaisée par une évaluation 
égocentrique de la situation, car les habiletés facilitant la prise de perspective, telle que la 
flexibilité et la mémoire de travail, sont encore rudimentaires. Ainsi, l’enfant aurait tendance à 
évaluer les situations en se basant sur l’information la plus saillante (celle de sa propre 
perspective de la situation) et à se centrer sur les conséquences personnelles de la situation. Si 
la perspective d’autrui lui est présentée, l’enfant peut la comprendre sans trop de difficultés, 
mais il aura tendance à se centrer sur ce nouveau point de vue et abandonner la perspective 
antérieure, car la coordination mentale nécessaire pour analyser simultanément plusieurs 
points de vue est encore embryonnaire. Entre l’enfance et l’adolescence, l’individu passera 
progressivement des schèmes de raisonnement superficiels et autocentrés vers une prise de 
perspective morale qui prend en compte les effets de ses décisions sur les autres et sur 
l’ensemble de la société (Gibbs, 2010). L’incorporation de ces nouveaux schèmes de 
raisonnement, basés sur les relations mutuelles positives, le respect des règles sociales et 
l’internalisation des valeurs, n’implique pas l’abandon de l’évaluation des conséquences 
personnelles, mais son incorporation dans une analyse plus large de la situation morale. Le 
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développement d’une perspective sociale et morale plus abstraite fait de l’adolescence l’une 
des périodes clés de la maturation du RM. L’acquisition de cette capacité à l’adolescence est 
facilitée par le développement des fonctions cognitives supérieures (raisonnement abstrait, 
métacognition, fonctions exécutives, pensée critique, introspection, etc.), la maturation 
structurelle des aires cérébrales associées à la cognition sociale, l’intensification des rapports 
sociaux à l’extérieur de l’environnement familial, ainsi que par une conscience plus vaste de la 
culture (Blakemore & Choudhury, 2006; Choudhury, Blakemore, & Charman, 2006; Q. A. W. 
Raaijmakers, Engels, & Van Hoof, 2005).  
 
1.3.1 L’évaluation de la cognition sociale   
 
La section suivante présente les principales approches d’évaluation utilisées pour mesurer les 
la cognition sociale dans les populations pédiatriques.  
 
Reconnaissance des émotions faciales : 
Plusieurs tâches ont été conçues pour mesurer la capacité à reconnaitre les émotions faciales. 
La plupart de ces tâches incluent les six émotions de base (joie, surprise, tristesse, peur, colère, 
dégout), plus l’expression faciale neutre. Dans les tests ciblant l’identification du type 
d’émotion, l’individu doit sélectionner le nom de l’émotion qui représente le mieux 
l’expression faciale observée. Dans les tests qui ciblent plutôt la discrimination des émotions, 
l’individu doit déterminer si deux expressions faciales représentent la même émotion ou des 
émotions différentes, ou bien il doit choisir, parmi plusieurs alternatives, l’expression faciale 
qui correspond le mieux à celle d’un visage présenté, même si l’intensité de l’émotion est 
différente. D’autres tâches demandent de choisir l’expression faciale qui représente le mieux 
une situation avec une charge émotionnelle (Pollak et al., 2000). Le sous-test de 
reconnaissance des émotions faciales de la NEPSY-II (Korkman et al., 2007) est un des rares 
outils conçus pour mesurer cette capacité chez les enfants et les adolescents. Il évalue la 
capacité à discriminer les émotions, sans que l’enfant ait à les nommer.   
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Empathie :  
L’évaluation de l’empathie se divise en deux grands volets. Le premier, celui de l’empathie 
situationnelle utilise des mesures comme la réponse physiologique et les réactions faciales et 
posturales pour déterminer la réaction émotionnelle immédiate face à des stimuli chargés 
émotionnellement. Ces mesures ne permettent pas, par contre, de distinguer entre l’empathie 
et la réaction de détresse émotionnelle personnelle (Zhou, Valiente, & Eisenberg, 2003). Le 
deuxième, celui des tendances empathiques cherche à explorer l’empathie en tant que 
disposition stable de l’individu qui se manifeste dans les interactions sociales de la vie 
quotidienne.  L’évaluation de ce type d’empathie est réalisée fréquemment par l’entremise de 
questionnaires complétés par l’individu évalué (particulièrement chez les adultes et les 
adolescents) ou par des proches, comme les parents, les enseignants ou les amis (notamment 
chez les enfants). Parmi les questionnaires les plus connus se trouvent l’échelle d’empathie de 
Hogan (Hogan, 1969), l’Index de réactivité émotionnelle (Davis, 1983) et l’Index d’empathie 
pour les enfants et les adolescents (Bryant, 1982). Dadds et ses collègues (2008) ont adapté le 
questionnaire auto-rapporté de Bryant pour créer une version à remplir par les parents, la 
mesure d’empathie de Griffith. Cette mesure incorpore une distinction entre l’empathie 
cognitive (la capacité à prendre la perspective d’autrui pour mieux identifier et comprendre 
son état émotionnel) et l’empathie émotionnelle (la capacité à partager l’expérience 
émotionnelle d’autrui).   
 
Théorie de l’esprit :  
Plusieurs tâches ont été élaborées afin d’évaluer expérimentalement la TdE. Stone, Baron-
Cohen, Calder, Keane et Young (2003) proposent de les diviser en trois grands groupes : 1) les 
tâches évaluant l’attribution d’états mentaux épistémiques, c’est à dire, les états associés aux 
pensées, croyances ou connaissances à propos du monde réel; 2) les tâches d’attribution 
d’intention, qui permettent de distinguer les actes intentionnels des actes accidentels, et 3) les 
tâches évaluant l’attribution d’états mentaux affectifs comme les désirs et les émotions. Duval 
et al. (2011) proposent d’ajouter à cette catégorisation les tâches mixtes présentant des 
situations sociales complexes dont la compréhension exige l’intégration de plusieurs aspects 
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de la TdE. Des exemples de tâches mixtes sont les tests des faux pas, qui exigent 
l’identification d’une action ou d’un commentaire socialement inadéquat, ainsi que le test de 
compréhension d’histoires étranges de Happe (1994) et le test des bandes dessinées de Brune 
(2005), qui intègrent des aspects comme le pieux mensonge, les blagues, le double bluff (ex. : 
dire la vérité en faisant croire que c’est une blague), la persuasion et les malentendus.  Quant 
au mode de présentation, quelques tâches utilisent du matériel verbal, comme des histoires, 
alors que d’autres utilisent des photographies ou des bandes dessinées pour présenter une 
histoire qui doit être inférée à partir des images.  Traditionnellement, l’évaluation de la TdE 
chez les enfants d’âge préscolaire et scolaire a été faite à l’aide de tâches mesurant les fausses 
croyances de premier ordre. Durant l’enfance moyenne, les tâches les plus utilisées sont celles 
mesurant les fausses croyances de deuxième ordre. Les tâches qui intègrent la compréhension 
de plusieurs types d’états mentaux et de fausses croyances de troisième ordre sont 
généralement utilisées durant l’enfance moyenne, l’adolescence et l’âge adulte, ainsi 
qu’auprès de groupes cliniques. 
 
Raisonnement Moral :  
L’évaluation du RM a été entreprise traditionnellement par l’entremise de dilemmes moraux 
écrits, c'est-à-dire, des histoires dans lesquelles des valeurs universelles sont en conflit et pour 
lesquelles le participant doit prendre une décision et la justifier (Killen & Smetana, 2007). Ce 
système d’évaluation a été critiqué sur le plan méthodologique en raison de 1) la faible validité 
écologique de l’utilisation de scénarios hypothétiques extrêmes, difficiles à extrapoler aux 
situations quotidiennes (ex. : situations sociales de vie ou de mort); 2) l’introduction de 
facteurs confondants, tels que les habiletés de lecture, les capacités attentionnelles et la 
mémoire de travail sur la performance; 3) le manque de pertinence des dilemmes classiques 
pour certaines étapes du développement (notamment les enfants et les adolescents) et pour 
certaines populations cliniques; et 4) l’effet de présenter des dilemmes à la troisième personne 
(plutôt que via une perspective de la première personne) sur le niveau d’engagement cognitif 
et émotionnel du participant (Bjorklund, 2003; Dooley, Beauchamp, & Anderson, 2010).   
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SocioMoral Reasoning Aptitude Level Task (So Moral) : La tâche So-Moral (Socio-Moral 
Reasoning Aptitude Level, (Beauchamp et al., 2013; Dooley et al., 2010) est un nouvel 
instrument d’évaluation qui prend en considération les limites méthodologiques présentées ci-
dessus. Cet outil, basé sur l’approche cognitivo-développementale du RM (Gibbs, 2013; 
Turiel, 2002) et les dernières recherches sur la cognition sociale menées dans le domaine de la 
neuropsychologie (Dooley et al., 2010) aide à mieux comprendre les différents niveaux de 
raisonnement qui sont à la base de la prise de décisions morales durant l’enfance et 
l’adolescence. Cette tâche visuelle ne recrute pas les habiletés de lecture ni d’écriture et 
présente des dilemmes moraux pertinents aux environnements et aux interactions quotidiennes 
des enfants. En plus, les images composant cette tâche incluent photos d’enfants plutôt que des 
dessins et sont présentées à la première personne, c’est à dire, l’enfant voit la situation comme 
s’il était lui-même présent dans le scénario, ce qui facilite l’engagement émotionnel (Dooley et 
al., 2010). Cette tâche démontre une bonne sensibilité aux différences développementales du 
RM entre l’enfance et la préadolescence, ainsi qu’entre l’adolescence précoce et moyenne 
(voir annexe 1, (Chiasson, Vera-Estay, Lalonde, Dooley, & Beauchamp, manuscrit soumis 
pour publication). 
 
1.4 Études concernant les liens entre le fonctionnement exécutif et la 
cognition sociale  
 
Dans cette section, une synthèse de la littérature actuelle sera présentée montrant des 
associations réciproques entre les différentes composantes de la cognition sociale.  Les 
associations avec le FE et avec les comportements qui favorisent ou nuisent l’adaptation 
sociale seront aussi introduites.  
 
Reconnaissance des émotions : Bien que le lien entre les fonctions exécutives et la 
reconnaissance des émotions n’a pas été exploré fréquemment, une importante étude sur le 
sujet mené par Mathersul et al. (2009) auprès de 1000 personnes en santé entre 6 et 91 ans 
démontre que cette capacité est influencée par la qualité du FE.  Ces résultats concordent avec 
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ceux de Rosenqvist, Lahti-Nuuttila, Laasonen, and Korkman (2014) indiquant que le FE est un 
prédicteur de la capacité de reconnaissance des émotions chez les enfants neurotypiques. 
Empathie : Decety et Meyer (2008) proposent l’existence d’une interdépendance entre les 
fonctions exécutives et l’empathie dans la modulation du comportement social. En lien avec 
cette idée, plusieurs études ont trouvé qu’un FE déficitaire est associé à des déficits 
d’empathie, tant chez des individus en santé (Vetter, Altgassen, Phillips, Mahy, & Kliegel, 
2013; Ze, Thoma, & Suchan, 2014), que chez ceux atteints d’une psychopathologie (Decety & 
Moriguchi, 2007; Eslinger, Moore, Anderson, & Grossman, 2011; Eslinger et al., 2007; 
Konstantakopoulos et al., 2014; Thoma et al., 2011; Yeh, Lo, Tsai, & Tsai, 2015).  
Théorie de l’esprit:	  Le développement des fonctions exécutives lors des premières années de 
l’enfance semble avoir une association importante avec la TdE, car selon une méta-analyse 
réalisée par Devine et Hughes (2014), le FE durant la période préscolaire est un prédicteur 
constant de la compréhension des fausses croyances, un des aspects complexes de la TdE. 
Cette association semble se maintenir peu importe le contexte culturel ou la diversité des outils 
de mesure (Devine & Hughes, 2014).  
Raisonnement Moral : Le lien entre les fonctions exécutives et le RM a été étudié 
principalement dans des populations cliniques mésadaptées et adultes, suggérant l’existence 
d’une association entre le FE déficitaire et un RM immature (S. W. Anderson, Bechara, 
Damasio, Tranel, & Damasio, 1999; Cottone, Drucker, & Javier, 2007; Eslinger, Flaherty-
Craig, & Benton, 2004; Eslinger et al., 2009; A. B. Moore, Clark, & Kane, 2008; Wain & 
Spinella, 2007). Le lien entre ces fonctions durant l’enfance et l’adolescence a été très peu 
exploré. Une étude récente auprès des enfants au développement typique démontre une 
association positive entre les fonctions exécutives et la maturité du RM (Hinnant, Nelson, 
O'Brien, Keane, & Calkins, 2013). Ces résultats supportent ceux de deux études cliniques 
montrant le même patron chez des enfants présentant des troubles neurodéveloppementaux et 
des lésions frontales (Couper, Jacobs, & Anderson, 2002; Kretschmer, Lampmann, & 
Altgassen, 2014). Une seule étude visant à explorer la relation entre les fonctions exécutives et 
le RM a été réalisée auprès des adolescents en santé (13 à 19 ans) (Vera-Estay, Dooley, & 
Beauchamp, 2015). Cette étude a utilisé la tâche So-Moral et la batterie DKEFS, décrites ci-
haut, et conclu que la maturité de RM est associée positivement à quatre des cinq fonctions 
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exécutives explorées : le raisonnement conceptuel, l’utilisation du feedback, la flexibilité 
cognitive et la fluence verbale. Ces deux dernières fonctions exécutives constituent en plus des 
prédicteurs indépendants du RM des adolescents. Les résultats obtenus dans cet échantillon 
d’adolescents neurotypiques montrent que la maturité du RM augmente avec l’âge, mais que 
la qualité des fonctions exécutives explique une portion additionnelle de la variance du RM. 
Dans cette lignée, il s’avère particulièrement pertinent de poursuivre d’explorer le RM au sein 
de populations cliniques présentant une plus grande variabilité dans le FE.  
 
1.5 Le Syndrome de Gilles de la Tourette : Un modèle clinique pour 
explorer les liens entre la cognition sociale et le fonctionnement 
exécutif  
 
Le Syndrome de Gilles de la Tourette (SGT) est un trouble neurodéveloppemental caractérisé 
par la présence de multiples tics moteurs accompagnés d’un ou plusieurs tics sonores 
apparaissant avant l’âge adulte (American Psychiatric Association, 2013). Ce trouble est 
associé à une dysfonction du circuit fronto-striatal (Crawford, Channon, & Robertson, 2005), 
mais son étiologie, encore mal connue, réfère à l’interaction de facteurs génétiques et 
environnementaux (Hoekstra, Dietrich, Edwards, Elamin, & Martino, 2013; Pagliaroli, Veto, 
Aranyi, & Barta, 2016; Pauls, Fernandez, Mathews, State, & Scharf, 2014). Le SGT est quatre 
fois plus fréquent chez les garçons, avec une prévalence mondiale estimée à environ 1% et une 
prévalence pédiatrique estimée entre 0.4% et 3% (Robertson, 2008). Les tics apparaissent 
typiquement entre la petite et moyenne enfance, s’intensifient durant l’adolescence et tendent 
à diminuer au début de l’âge adulte, même s’une minorité d’individus maintiennent des 
symptômes après cette période (Bloch, State, & Pittenger, 2011; Woods, Piacentini, & 
Walkup, 2007). Par ailleurs, la phénoménologie du SGT est très hétérogène, non seulement 
parce que le type et l’intensité des tics diffèrent entre les individus atteints, mais aussi parce 
qu’ils présentent fréquemment des comorbidités, notamment le Trouble déficitaire de  
l’attention avec ou sans hyperactivité (TDA/H) et le Trouble obsessionnel-compulsif qui 
rendent le panorama plus complexe (Centers for Disease Control and Prevention, 2009; 
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Freeman et al., 2000; Mol Debes, 2013; Robertson, 2006a, 2006b). Ainsi, l’impact du 
syndrome sur le fonctionnement social sera influencé tant par la sévérité des tics que par la 
présence de troubles associés (Eddy, Rickards, & Cavanna, 2011). Diverses études démontrent 
que globalement le SGT est associé à des difficultés d’adaptation sociale (Budman, Rockmore, 
Stokes, & Sossin, 2003; Carter et al., 2000; Gorman et al., 2010), incluant des difficultés 
relationnelles avec les pairs (Bawden, Stokes, Camfield, Camfield, & Salisbury, 1998; O'Hare 
et al., 2015; Stokes, Bawden, Camfield, Backman, & Dooley, 1991). 
 
1.5.1   Le fonctionnement exécutif chez les individus atteints du Syndrome de 
Gilles de la Tourette 
Selon une revue de la littérature réalisée par Robertson et Cavanna (2009), 
globalement, le SGT n’est pas caractérisé par la présence de déficits exécutifs sévères. 
Cependant, les résultats concernant des différences plus subtiles entre les individus atteints du 
SGT et la population neurotypique sont partagés. D’un côté, des études menées auprès 
d’enfants et d’adolescents atteints du SGT ont montré un FE plus pauvre que celui de groupes 
contrôles, tant en ce qui concerne les mesures directes des fonctions exécutives que les 
questionnaires mesurant le FE dans la vie quotidienne  (Baym, Corbett, Wright, & Bunge, 
2008; Channon, Pratt, & Robertson, 2003; Hovik et al., 2014; Rasmussen, Soleimani, Carroll, 
& Hodlevskyy, 2009; Schuerholz, Baumgardner, Singer, Reiss, & Denckla, 1996). Cependant, 
d’autres études n’ont pas détecté de difficultés sur le plan des fonctions exécutives dans cette 
population (Drury et al., 2012; Mahone, Koth, Cutting, Singer, & Denckla, 2001; Ozonoff & 
Jensen, 1999; Ozonoff, Strayer, McMahon, & Filloux, 1994; Roessner, Albrecht, Dechent, 
Baudewig, & Rothenberger, 2008; Sukhodolsky, Landeros-Weisenberger, Scahill, Leckman, 
& Schultz, 2010). Cependant, les fonctions exécutives spécifiques évaluées et les outils de 
mesure utilisés lors de ces études varient, ce qui peut expliquer en partie les différents résultats 
observés. Des études plus approfondies incluant plusieurs mesures du FE pourraient 
déterminer si plutôt qu’un déficit exécutif général, les personnes atteintes de ce syndrome 
présentent des difficultés plus spécifiques et si ces difficultés sont présentes indépendamment 
de l’intensité des tics et des troubles associés. 
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1.5.2   La cognition sociale chez les individus atteints du Syndrome de Gilles de la 
Tourette 
Malgré les recherches indiquant la présence de difficultés d’adaptation sociale chez les 
personnes atteintes du SGT (Bawden et al., 1998; Budman et al., 2003; Carter et al., 2000; 
Gorman et al., 2010; O'Hare et al., 2015; Stokes et al., 1991), la cognition sociale n’a pas été 
étudiée en détail chez ces individus et les seules études existantes ont été réalisées auprès 
d’adultes.  Selon une revue réalisée par Eddy et Cavanna (2013), la cognition sociale ne serait 
pas affectée globalement ni sévèrement chez les individus atteints du SGT, cependant certains 
individus présenteraient un fonctionnement inférieur à celui des sujets neurotypiques dans 
certaines habiletés spécifiques et dans certains cas, un fonctionnement atypique concernant les 
interprétations de la réalité sociale. En considérant que la cognition sociale a été évaluée à ce 
jour seulement chez les adultes, une des principales suggestions de Eddy et Cavanna (2013) 
est le besoin d’explorer la cognition sociale durant l’enfance et l’adolescence. Nous présentons 
ci-bas, une synthèse des résultats concernant la cognition sociale des adultes atteints du SGT, 
ce qui peut fournir des pistes de recherche pour son évaluation auprès des jeunes.  
 
La TdE est la composante de la cognition sociale qui a été la plus étudiée chez les personnes 
atteintes du SGT, mais les résultats ne sont pas concluants. Parmi les tâches évaluant 
l’attribution d’états mentaux et d’intention, la détection des faux pas a été la plus utilisée. 
Plusieurs études indiquent que les individus atteints du SGT présentent des difficultés à 
reconnaitre les faux pas et qu’ils tendent à considérer les actions socialement inadéquates 
comme intentionnelles et motivées par le désir d’affecter négativement l’interlocuteur.  Cette 
interprétation erronée démontre une difficulté à incorporer l’idée que les états mentaux de 
deux interlocuteurs peuvent être différents, générant des malentendus accidentels (Channon, 
Drury, Gafson, Stern, & Robertson, 2012; Eddy, Mitchell, Beck, Cavanna, & Rickards, 2010a, 
2010b). Par contre, une étude menée par Channon, Sinclair, Waller, Healey et Robertson 
(2004) a utilisé une tâche de TdE avancée et n’a pas trouvé de différences entre les 
participants atteints du SGT et les sujets neurotypiques. Par ailleurs, une étude indique que la 
capacité d’attribuer des intentions chez des adultes atteints du SGT serait adéquate lorsqu’ils 
sont exposés à des images abstraites (triangles) représentant des interactions sociales simples 
et complexes. Par contre, ceux atteints du SGT démontrent une tendance à l’« hyper-
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mentalisation », attribuant des états mentaux et interprétant comme intentionnels les 
mouvements aléatoires présentés dans la tâche (Eddy & Cavanna, 2015). Des tâches 
d’attribution d’états mentaux affectifs ont aussi été utilisées, notamment pour évaluer la 
capacité d’inférer des états mentaux avec une charge émotionnelle à partir de l’expression du 
regard montré dans des photographies. Dans une étude incluant un petit groupe d’adultes 
atteints du SGT, Baron-Cohen, Jolliffe, Mortimore et Robertson (1997) ont détecté des 
capacités comparables aux sujets neurotypiques. Par contre, Eddy, Mitchell, Beck, Cavanna et 
Rickards (2011) ont utilisé la même tâche auprès d’un plus grand échantillon et rapportent 
plus de difficultés chez les participants du groupe SGT que chez les sujets neurotypiques. Un 
autre aspect qui pourrait indiquer des difficultés liées à la TdE est l’observation de difficultés 
dans la compréhension du langage non littéral, car trois études rapportent une tendance à 
interpréter le sarcasme et les métaphores dans leur sens littéral ou bien à les considérer comme 
des commentaires dépourvus de sens, ce qui affecte entre autres la compréhension de 
l’humour (Eddy, Mitchell, et al., 2011; Eddy et al., 2010a, 2010b).   
 
Des aspects plus généraux liés à la cognition sociale ont été aussi explorés dans ce groupe. Par 
exemple, les adultes atteints du SGT montrent une plus faible capacité à élaborer et proposer 
des solutions face à des problèmes sociaux de la vie quotidienne (Channon, Crawford, Vakili, 
& Robertson, 2003) et ont une tendance à tirer des conclusions hâtives, prenant des décisions 
sans attendre d’avoir toutes les informations nécessaires. Le RM, cependant, est une 
composante de la cognition sociale qui n’a jamais été explorée chez les personnes atteintes du 
SGT. Des symptômes comme les pensées répétitives ou obsessionnelles ou l’utilisation de 
ressources attentionnelles pour essayer de contrôler ou masquer les tics pourraient affecter le 
processus de RM, ainsi que les processus préalables comme la détection de codes sociaux. Si 
l’on considère que le RM est associé directement au FE (S. W. Anderson et al., 1999; Cottone 
et al., 2007; Couper et al., 2002; Hinnant et al., 2013; Kretschmer et al., 2014; Vera-Estay et 
al., 2015; Vera-Estay, Seni, Champagne, & Beauchamp, 2016; Wain & Spinella, 2007) et à la 
TdE (Killen, Mulvey, Richardson, & Jampol, 2011; Lagattuta, 2005; Smetana, Jambon, 
Conry-Murray, & Sturge-Apple, 2012; Vera-Estay et al., 2016; Wainryb & Brehl, 2006), il est 
possible que le RM soit aussi affecté chez certains jeunes atteints du SGT, particulièrement 
ceux qui présentent des déficits exécutifs. 
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2.  Objectifs de la thèse 
 
Malgré les nouvelles connaissances concernant l’évolution du FE et la cognition sociale à 
travers le développement, il reste beaucoup à comprendre sur les associations entre ces deux 
capacités et comment leurs interrelations affectent l’adaptation sociale.  
Cette thèse doctorale, rédigée sous la forme de trois articles scientifiques, vise à contribuer à 
l’avancement des connaissances dans ce domaine en explorant les liens entre la cognition 
sociale, le FE et l’adaptation sociale dans le contexte du développement typique et des 
troubles neurodéveloppementaux, en utilisant comme modèle clinique le SGT. La première 
étude fait suite à une étude précédente sur la contribution du FE au RM des adolescents en 
santé (Vera-Estay et al., 2015) et vise à explorer cette contribution chez les enfants, en plus de 
documenter la contribution d’autres composantes de la cognition sociale au RM.  Ainsi, le 
premier article de cette thèse explore les facteurs prédictifs du RM chez les enfants 
neurotypiques, ainsi que le rôle médiateur du FE et de la cognition sociale dans la relation 
entre l’âge et la maturité du RM. Plus particulièrement, nous avons évalué 1) l’association 
entre le RM, l’âge, les variables socioéconomiques, le FE et la cognition sociale, 2) le rôle 
potentiel médiateur et modérateur des fonctions exécutives et de la cognition sociale dans la 
relation entre l’âge et le RM et 3) la contribution spécifique de la cognition sociale à la 
maturité du RM, après le contrôle de l’effet des fonctions exécutives et de l’âge. Cet article a 
été publié dans la revue Frontiers in Psychology.  
 
Alors que le premier article explore les interrelations entre les fonctions exécutives et les 
diverses composantes de la cognition sociale, notamment le RM, le deuxième article se centre 
sur des aspects plus comportementaux en explorant la perception parentale du FE au 
quotidien, les tendances empathiques, ainsi que les tendances prosociales et agressives 
observées chez les enfants. Ainsi, le deuxième article explore le rôle médiateur du FE dans la 
relation entre l’empathie et les interactions sociales de type prosocial et agressif chez les 
enfants. Plus précisément, nous avons 1) évalué l’association entre le FE quotidien, 
l’empathie, les tendances prosociales et agressives, ainsi que les variables 
sociodémographiques ; 2) exploré les différences potentielles concernant le rôle médiateur du 
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FE sur le lien entre l’empathie et ces deux tendances sociales, et 3) comparé la contribution 
conjointe du FE quotidien et l’empathie sur les tendances comportementales de type prosocial, 
versus les tendances comportementales de type agressif. Cet article a été soumis à European 
Review of Applied Psychology.  
 
Finalement, le troisième article utilise comme modèle clinique le SGT pour explorer les 
relations entre le FE, la cognition sociale (TdE et RM) et les tendances comportementales dans 
le cadre d’un trouble neurodéveloppemental. Ainsi, cette étude compare la cognition sociale, 
le FE et les tendances comportementales des jeunes atteints du SGT avec un groupe contrôle 
neurotypique en plus d’explorer la contribution de l’intensité des tics, du FE et de la cognition 
sociale sur les difficultés sociales des jeunes atteints de ce trouble. Plus précisément, nous 
avons 1) comparé la cognition sociale (TdE et RM), le FE, ainsi que les difficultés 
émotionnelles et comportementales chez un groupe de jeunes atteints du SGT et un groupe 
contrôle apparié; 2) exploré l’association entre la cognition sociale, le FE et les difficultés 
émotionnelles et comportementales dans chaque groupe; 3) exploré l’association entre la 
sévérité des tics, la cognition sociale, le FE et les difficultés émotionnelles et 
comportementales chez les jeunes atteints du SGT et 4) exploré la contribution potentielle de 
la sévérité des tics, du FE et de la cognition sociale aux difficultés sociales observées chez les 
jeunes atteints du SGT. Cet article a été soumis à la revue Child Neuropsychology. 
 
 
 
 
 
 
 
 
 
  
3.  Méthodologie et résultats 
 
 
 
3.1 Article 1 
 
 
 
All for One: Contributions of Age, Socioeconomic Factors, Executive Functioning, 
and Social Cognition to Moral Reasoning in Childhood 
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Abstract 
 
 Moral reasoning (MR) is a socio-cognitive skill essential to appropriate social functioning in 
childhood, and evolves in quality and complexity during ontogenetic development. Past 
research suggests that MR is related to age, socioeconomic factors, as well as some social and 
cognitive skills, such as executive functioning (EF), theory of mind (ToM), empathy, and 
affect recognition. However, their contributions have been studied in silos rather than 
comprehensively, with little integration of the relative and combined contribution of these 
skills to MR. Furthermore, few studies have addressed the putative links between these factors 
in childhood, a period during which these skills are in maturation. The aim of this study was to 
explore what factors predict moral maturity in typically developing children (n = 76, 47.4% 
males, M = 9.2, SD = 1.67 years), explore the potential moderating and mediating role of 
executive functions and social cognition in the relationship between age and MR maturity, and 
identify the specific contributions of age, socioeconomic factors, EF, and social cognition, 
using an innovative visual MR assessment tool (So-Moral). The results indicate that MR 
maturity was correlated with age, EF (inhibition, verbal fluency, and attentional control), and 
social cognition (ToM and affect recognition). Neither EF nor social cognition moderated the 
effect of age on MR maturity. However, verbal fluency and third-order false beliefs had a 
moderating role in this link. MR maturity in children was predicted by three variables from 
each of the three domains: age, verbal fluency, and third-order ToM. These results contribute 
to a better understanding of the underpinnings of MR during childhood, suggesting that MR is 
not reducible to general developmental factors such as age, but that higher order skills, such 
EF and social cognition also contribute to moral maturity. The findings have relevance for 
both typically developing and clinical populations in which social skills may be reduced, as 
well as for the identification of potential loci for intervention in children at-risk for socially 
maladaptive behaviors.  
 
Keywords: moral reasoning, executive functions, affect recognition, theory of mind, childhood 
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Introduction 
 
Humans, as social beings and moral agents, are faced with making their first moral decisions 
much before attaining cognitive, emotional and social maturity. In everyday life, children have 
to evaluate morally relevant situations in order to make decisions concerning social behaviors 
such as fair play, admit their wrongdoings, participate or not in bullying, and so on, by using 
abilities that are not yet consolidated. Current research demonstrates that children are able to 
differentiate moral issues from social conventions and personal choices (Turiel, 2002), and 
that their moral understanding increases during ontogenetic development, presumably growing 
in parallel with cognitive abilities and social cognition (Lane, Wellman, Olson, LaBounty, & 
Kerr, 2010). In addition, some studies suggest that demographic factors such as maternal 
education and social risk could influence moral understanding (Arsenio & Gold, 2006; Dunn, 
Cutting, & Demetriou, 2000; Hinnant et al., 2013). 
Thus, moral reasoning (MR) in childhood is likely to be underpinned by cognitive, 
sociocognitive and affective capacities in maturation, as well as by demographic factors. 
However, whereas past research suggests an association between MR skills and the 
development of some social and cognitive skills, such as executive functioning (EF) (Hinnant 
et al., 2013), theory of mind (ToM) (Baird & Wilde Astington, 2004), empathy (Hoffman, 
2000), and affect recognition (Blair, Colledge, et al., 2001), their contributions have been 
studied in silos rather than comprehensively, with little integration of the relative and 
combined contribution of these skills to MR, or the potential mediation and moderation effects 
of these skills in the relationship between age and MR skills. Understanding the building 
blocks of MR skills in childhood has relevance for both typically developing and clinical 
populations in which social skills may be reduced.  
 
Moral reasoning and socioeconomic factors 
Broadly, some studies indicate that moral understanding may be affected by demographic 
factors such as socioeconomic status and social risk in particular (Arsenio & Gold, 2006; 
Dunn et al., 2000; Haidt, Koller, & Dias, 1993). However, concerning MR skills specifically, 
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some studies have found a positive link with socioeconomic status (Cui, Colasante, Malti, 
Ribeaud, & Eisner, 2015) and maternal education (Hinnant et al., 2013), while others have not 
shown such an association (Caravita, Giardino, Lenzi, Salvaterra, & Antonietti, 2012; Malti, 
Eisenberg, Kim, & Buchmann, 2013; Vera-Estay et al., 2015), including a large-scale 
longitudinal study from childhood to early adolescence (Daniel, Dys, Buchmann, & Malti, 
2014).  
 
Moral reasoning and socio-cognitive skills 
Social cognition is a broad construct referred to as the human capacity to think about others’ 
thoughts, intentions, feelings, attitudes, and perspectives, enabling us to interact in the social 
world (Sharp et al., 2008). MR is a specific component of social cognition, and defined as the 
thinking mechanism through which moral judgments about right and wrong are attained (Moll 
et al., 2005). Elementary manifestations of MR can be observed as early as infancy (Decety, 
Michalska, & Kinzler, 2012; Malti & Latzko, 2010), but it is during early childhood that MR 
skills begin to be more explicit, as children interact verbally with peers, siblings and adults, 
resolve conflicts and negotiate social situations, leading them to experience concepts such as 
reciprocity, fairness and justice (Killen & Rutland, 2011). MR skills continue to increase 
during middle childhood, supporting prosocial tendencies towards peers and adults (P. A. 
Miller et al., 1996). According to Social Domain theory (Turiel, 2002), during this period, 
children learn to distinguish and progressively coordinate three main forms of social 
knowledge: moral, social, and psychological, adding flexibility and nuance to their 
interpretation of the social world. Moral knowledge, related to fairness, justice, welfare and 
rights, changes during childhood. Thus, whereas younger children tend to evaluate moral 
situations based on concrete concepts of harm and welfare, older children favor abstract 
concepts of justice and rights (Killen & Rutland, 2011; Turiel, 2002). This evolution is likely 
influenced by global cognitive development, in particular by the evolution of high order 
cognitive skills such as executive functions, a broad range of skills that are implicated in 
regulating thinking and behavior (Kerr & Zelazo, 2004), and by other sociocognitive functions 
developing in parallel.  
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In addition to MR, socio-cognitive skills include several other mental processes used to 
perceive and process social cues, stimuli, and environments (Beauchamp & Anderson, 2010). 
Research in developmental psychopathology has shown that poor social functioning may be in 
part explained by deficits in these functions (for a review, see(Sharp et al., 2008). Considering 
that even normal variations in socio-cognitive skills could potentially translate into inter-
individual differences in social functioning, the current study focused on the associations 
between MR skills during childhood and three fundamental aspects of social cognition: affect 
recognition, empathy and theory of mind.  
Affect recognition. Humans are born with an innate preference for faces (Johnson & 
Morton, 1991). They communicate important information about the emotional state of 
individuals, which is essential for accurately interpreting social situations. Facial affect 
recognition develops rapidly during infancy and early childhood (Herba et al., 2006) and 
continues to evolve during late childhood, adolescence and even adulthood (Thomas et al., 
2007). The evolution of this skill appears to be influenced by other neurocognitive abilities, 
specifically by EF, as demonstrated in a study of 1000 healthy individuals (6 to 91 years) 
(Mathersul et al., 2009). Consistent with these findings, Rosenqvist et al. (2014) found that 
EF, language and ToM skills are significant predictors of children’s affect recognition.  
Recognizing others’ emotions in moral conflicts is likely to influence moral reasoning. 
Deficits in facial affect recognition are associated with psychopathy in youth and adult 
offenders (Bowen et al., 2014; Hastings et al., 2008), but also in children with psychopathic 
tendencies, who appear to be less sensitive to sad and fearful facial expressions compared to 
control groups (Blair, Colledge, et al., 2001; Stevens et al., 2001), suggesting a link between 
affect recognition and morality. 
Empathy.  “Empathy is the ability to experience and understand what others feel 
without confusion between oneself and others” (Decety & Lamm, 2006, page 1146). Empathy 
is critical to regulating behavior during social interactions and has been related to prosocial 
moral reasoning, moral motivation and prosocial behavior (Beauchamp et al., 2013; 
Eisenberg, 2003; Eisenberg & Fabes, 1990; Eisenberg et al., 2002; Eisenberg & Mussen, 
1978; Hoffman, 2000; P. A. Miller et al., 1996; Roberts & Strayer, 1996). However, research 
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demonstrates a complex relation between empathy and morality. Globally, empathy 
contributes to MR because it informs on the emotional state of the actors involved in social 
situations. These emotional states include victim’s suffering, as well as victimizer emotional 
experience toward the moral conflict, which may prevent the rationalization of moral 
transgressions.  Despite this, empathic tendencies could also interfere with moral reasoning, 
introducing in-group bias and justifying immoral behaviors (Decety & Cowell, 2015). 
Moreover, given that the general term “empathy” is used for describing several more specific 
affective and cognitive concepts, the relationship between empathy and other cognitive and 
behavior variables tends to be blurred (Decety & Cowell, 2014).  
Theory of Mind.  Theory of mind refers to the cognitive ability that allows us to 
understand other people as intentional, perceptive and emotional agents, or to interpret their 
minds in terms of intentional, perceptual or feeling states (Moll et al., 2005). ToM skills 
involve progressive abilities that enable inference of other’s mental states at different levels of 
recursive thinking (first-order belief, John thinks X; second-order belief, John thinks Mary 
thinks X; third-order belief, John thinks what Mary thinks that he thinks X, and so on), 
helping to understand the complexity of human social interactions. However, when we infer 
others’ mental states, we must also determine whether they differ from reality or from our own 
knowledge about the world, an ability called “false belief understanding”. First-, second-, and 
third-order false belief tasks assess false belief understanding at different levels of ToM 
(Korkmaz, 2011).  
Whereas first order ToM is generally mastered by healthy children at around 5 years of age, 
second and third-order ToM, as well as false belief understanding, continue to develop 
through childhood and adolescence (Dumontheil et al., 2010; Liddle & Nattle, 2006), 
supported by the development of social experience and specific high-level cognitive abilities 
such as executive fonctions. Thus, according to a meta-analysis conducted by Devine and 
Hughes (2014), EF in the preschool years is a significant predictor of false belief 
understanding at school-age, and these findings are consistent across different EF tasks and 
cultures. Theoretically, cognitive inhibition is a central mechanism in false belief 
understanding, because it requires inhibition of one’s own knowledge in order to think about 
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other’s mental states (Birch & Bloom, 2004). ToM and EF are considered to be the cognitive 
base of social perspective-taking (Gibbs, 2013). 
There is growing evidence of the association between MR and ToM skills (Killen et al., 2011; 
Lagattuta, 2005; Smetana et al., 2012; Wainryb & Brehl, 2006). ToM is potentially implicated 
in the evaluation of moral situations, because it provides information about the intention and 
motivation of others’, two key aspects in the evaluation of moral values (Baird & Wilde 
Astington, 2004). A cognitive neuroscience study (Young, Cushman, Hauser, & Saxe, 2007) 
confirms this view suggesting that moral judgment depends on cognitive processes mediated 
by brain areas related to belief attribution and ToM. Research in typically developing children 
indicates that as children grow, they increasingly incorporate information about mental states 
in their moral evaluations (Cushman, Sheketoff, Wharton, & Carey, 2013). In addition, 
children who rely on more advanced ToM, including false belief, have better moral 
understanding (Dunn et al., 2000) and more mature MR (Baird & Wilde Astington, 2004), 
which is consistent with the results of a longitudinal study conducted by Lane et al. (2010) in 
which ToM skills predicted more mature (societally-oriented) MR in children.  
 
Moral reasoning and Executive Functions 
As mentioned above, the intense evolution of executive functioning, and in particular, 
inhibition, during infancy and early childhood is associated with the development of 
sociocognitive skills (Barkley, 1997; Beauchamp & Anderson, 2010), with better EF 
positively associated with social competence (Kochanska, Murray, & Harlan, 2000), ToM, 
(Carlson & Moses, 2001; Devine & Hughes, 2014) and moral understanding (Decety & 
Howard, 2013). Moreover, EF has been shown to be a significant predictor of later social 
functioning, contributing to social adjustment and resilience (Eisenberg et al., 2004; Martel et 
al., 2007; M. Miller & Hinshaw, 2010). However, there are few studies addressing the specific 
link between EF and MR in childhood and their results support the need for further 
investigation. A recent study in healthy school-aged children demonstrated that executive 
skills are positively associated with MR (Hinnant et al., 2013), consistent with findings in 
school-aged children with developmental disabilities and frontal lesions (Couper et al., 2002; 
Kretschmer et al., 2014). Recent research also supports this link in adolescents, in whom more 
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mature MR was found to be associated with several executive functions (conceptual 
reasoning, cognitive flexibility, verbal fluency and feedback utilization), with flexibility and 
verbal fluency independently predicting moral reasoning maturity, after controlling for the 
effects of age and intelligence (Vera-Estay et al., 2015). However, these associations have not 
been tested in children, nor do we know how they play out when sociocognitive skills are 
considered in combination.  
 
The current study 
The present study contributes to developmental socio-cognitive research by exploring the 
combined and independent contributions of age and socioeconomic status, cognitive and 
sociocognitive variables to MR maturity skills using a novel, developmentally appropriate, 
visual task. Specifically, the study aimed to: 1) evaluate the association between MR, age, 
socioeconomic variables (family income and parental education), executive functioning 
(attentional control, inhibition and verbal fluency) and social cognition (empathy, theory of 
mind and affect recognition); 2) evaluate whether executive functioning moderates or 
mediates the relationship between age and MR skills 3) evaluate whether executive and social 
cognition variables mediate or moderate the relationship between age and MR skills 4) assess 
the contribution of social cognition to MR maturity, after controlling for executive functioning 
and age. In line with current literature on MR development described above, it was expected 
that age, executive and sociocognitive functions would be positively correlated with MR 
maturity. Considering previous results using the SoMoral task (Vera-Estay et al., 2015), we 
expected that socioeconomic variables would not be associated with MR scores. Regarding 
moderation and mediation effects, we expected that EF and social cognition variables would 
play a mediating and moderating role in the relationship between age and MR skills. We also 
expected that age and EF would predict MR maturity and specifically, that verbal fluency 
would have an independent contribution to MR scores. Concerning social cognition, on the 
basis of current literature (Baird & Wilde Astington, 2004; Cushman et al., 2013; Dunn et al., 
2000; Lane et al., 2010) we expected that it would predict MR scores, with theory of mind 
making the largest contribution.  
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Methods 
Participants 
Seventy-six participants between 6 and 12 years (47.4% males, M = 9.2, SD = 1.67 years) 
participated in this study. All participants and their families were French speakers. They were 
predominantly Caucasian (95%), had no history of any psychiatric or neurological condition, 
had IQ levels in the low to high average range (87-129, M= 108.6, SD = 9.9) and were 
primarily from middle-class families according to their income (Statistics Canada, 2015). 
Participants were identified and recruited through regular primary schools in Quebec, Canada. 
All parents provided written informed consent prior to participation. Participants were 
compensated $30 for their participation. The Research Ethics Committee of the Faculty of 
Arts and Science at the University of Montreal approved the study.  
 
Measures 
To control for order effects in the assessments, two counterbalancing procedures were applied 
randomly across participants: one to the order of the whole testing session, and one to the 
order of the dilemmas in the SoMoral task (see below). The following measures were 
administered. 
 
Demographic and Developmental Questionnaire: Parents’ of participants completed a 
questionnaire pertaining to their child’s medical, developmental and social history, as well 
parents’ education level, ethnicity, and income.  
 
Intellectual functioning: The Wechsler Abbreviated Scale of Intelligence (WASI, Wechsler, 
1999) was used to provide an estimate of general intellectual ability based on the Vocabulary 
and Matrix Reasoning subtests (IQ, M =100, SD = 15). 
 
Theory of Mind: To assess children’s ability to infer other people’s mental states, the Theory 
of Mind Picture Stories task (Bechi et al., 2012; Brune, 2005) was administered. This task 
consists of six cartoon picture stories depicted on four cards each.  Two are stories in which 
two characters cooperate, two are stories in which one character deceives another, and two 
stories show two characters cooperating to deceive a third. The cards are presented face-down 
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in mixed order; participants are asked to turn the cards over and to order them in a logical 
sequence of events. For each cartoon story sequenced correctly a maximum score of 6 can be 
obtained: 2 points are given each for the first and last correctly sequenced picture and one 
point each for the third and fourth picture. After the children correctly arrange the four cards, 
they are asked to answer questions that pertain to the mental states of the different characters, 
including questions of first-, second- and third-order false beliefs as well as of reciprocity, 
deception and cheating detection. For each question answered correctly, 1 point is obtained. 
The variables of interest in this study were first-, second- and third-order false belief (scores 0 
to 3) and Total ToM (score 0-59).  
 
Empathy: The Griffith Empathy Measure (GEM, (Dadds et al., 2008) is a 23-item parent-
report questionnaire adapted from Bryant’s Index of Empathy for Children and Adolescents 
(Bryant, 1982) in which parents rate the empathetic abilities of their child on a nine-point 
Likert scale from -4 (strongly disagree) to 4 (strongly agree). This questionnaire provides three 
scores: Cognitive empathy (score -56 to 56), Affective empathy (score -68 to 68) and Total 
Empathy (score -92 to 92), with higher scores corresponding to higher levels of empathy. 
Cognitive empathy can be defined as “the ability to intellectually take the role or perspective 
of another person involving the ability to decode and label emotions and their situational cues” 
(Dadds et al. 2008, page 112). Affective empathy is defined as “an affective response more 
appropriate to, or congruent with, someone else’s situation than to one’s own situation” 
(Dadds et al. 2008, page 112). The GEM has adequate reliability and validity across gender 
and age (Dadds et al., 2008). In line with Decety and Cowell (2014), the Affective empathy 
score was used as the main measure of empathy, whereas the total and cognitive scores were 
used as complementary measures, in order to distinguish the specific link of each aspect of 
empathy with MR skills. 
 
Affect recognition: The Affect Recognition subtest from the NEPSY-II (Korkman, Kirk & 
Kemp, 2007) assesses children’s ability to recognize affect from pictures of children’s faces 
expressing one of five basic emotions (happiness, sadness, anger, fear, disgust) or a neutral 
expression. This 35-item task has four conditions increasing in difficulty (number of 
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distractors) (score 0 to 35). The total number of correct responses was used as the affect 
recognition variable in this study.  
 
Moral reasoning: The children’s version of the Socio-Moral Reasoning Aptitude Level task 
(SoMoral-Child, (Beauchamp et al., 2013; Dooley et al., 2010) is a visual, computer-based 
task that presents nine moral dilemmas specifically designed for children and has gender-
specific versions. Each dilemma (see example Figure 1) consists of an introductory screen 
presenting the name of the dilemma (e.g., teacher), three first-person perspective pictures of 
children actors playing out various social scenarios representing a conflict centered on the 
moral domain (ex: concerns with justice, welfare/harm and rights) according to Social Domain 
Theory (Turiel, 1983), and a final screen presenting a dichotomous decision (e.g. whether or 
not to engage in a particular action, such as stealing from a shop, cheating at a game, etc.). The 
aggregate number of responses is compiled to obtain a moral decision-making score, which 
ranges from 0 to 9 points. Children are then asked to provide a justification for their decision. 
Each participant’s justification is recorded verbatim and scored using a standardized coding 
system (Beauchamp & Dooley, 2012) based on the cognitive-developmental approach to MR 
(Gibbs, 2010; Kohlberg et al., 1983; Turiel, 1983).  The moral decision-making score does not 
affect the moral justification score (both are independent). Developmental stages of MR have 
been adapted to fit the social nature of the dilemmas in the SoMoral task and consist of the 
following: 1) Centrations and authoritarian-based consequences; 2) Egocentric/pragmatic 
exchanges; 3) Interpersonal Focus; 4) Societal Regulation; and 5) Societal Evaluation (see 
Table 1). Transition stages (i.e., 1.5, 2.5, etc.) are used to account for answers that provide 
elements of two consecutive reasoning stages.  When elements of non-consecutive stages are 
provided, the response is coded according to the highest schema detected.  The MR maturity 
score (0 to 45 points) is obtained by summing the 9 justification scores. This test has adequate 
inter-rater reliability and construct validity (Dooley et al., 2010). Each justification was scored 
independently by two trained raters (Intraclass correlation coefficient = .81) and discrepancies 
were resolved by discussion and consensus. The MR maturity score was used as the main 
dependent variable. 
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Executive functioning: Two tasks from the NEPSY-II battery (Korkman et al., 2007) and one 
task from the Wechsler Intelligence Scale for Children - Fourth Edition (WISC-IV CDN-F, 
Wechsler, 2005) were used to measure three executive functions (attentional control, 
inhibition and verbal fluency).  
Attentional control: The WISC-IV Cancellation subtest was used to measure children’s 
ability to direct their attention and resist distraction during a goal-oriented task. 
Children are asked to detect and mark objects belonging to the same category (i.e. 
animals) that are mixed among distracters, within a specific time limit. The raw total 
score of this task was used as the attentional control variable. 
Inhibition: The NEPSY-II Inhibition subtest, an adaptation of the widely used Stroop 
task (Stroop, 1935-1992), assesses children’s inhibition skills by using images (shapes 
and arrows) instead of words. In the first condition (Naming), children look at a series 
of black and white shapes or arrows must name either the shapes (circles or squares) or 
the direction of arrows (up or down) as quickly as possible. In the second condition 
(Inhibition), children must look at the same series of black and white shapes or arrows, 
but must quickly name the opposite shapes or direction of arrow. In the third condition 
(shifting), children must alternate the response (same or opposite) depending on the 
color of the shape or arrow. The raw completion time score of the inhibition condition 
was used as the inhibition variable.  
Verbal fluency: The NEPSY-II Word generation subtest was used to assess 
participants’ verbal fluency. In this task, children are asked to produce as many words 
as possible in one minute, within a semantic and a phonetic condition. The raw 
semantic score was used as the verbal fluency variable.  
 
Statistical analyses 
Statistical analyses were performed using SPSS 21.0 software and the PROCESS macro for 
mediation and moderation analysis (Hayes, 2012, 2013). Prior to all statistical analyses, data 
were examined for any violations of test assumptions (normality, linearity and 
homoscedasticity). Correlation coefficients were calculated to examine the relationship 
between MR maturity and age, socioeconomic variables (family income, parental education 
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level and a composite SES score including both variables), EF variables (attentional control, 
inhibition and verbal fluency) and social cognition (theory of mind, empathy and affect 
recognition). In order to examine the potential moderating and mediating effects of EF on the 
relationship between age and MR skills, we performed moderation analyses with each variable 
individually as potential moderators, and a parallel multiple mediation analysis with 
attentional control, inhibition and verbal fluency together as mediator variables, using the 
PROCESS macro provided by Hayes (2012). To assess the potential moderating and 
mediating effect of social cognition variables (affect recognition and third-order false beliefs, 
the ToM variable most correlated with MR) on the association between age and MR skills, we 
performed moderation analyses with each variable individually as a potential moderator, and a 
parallel multiple mediation analysis with both variables as a set of mediators. In mediation 
analyses, the statistical significance of the obtained regression coefficients was determined by 
obtaining a bias-corrected 95% confidence interval by bootstrapping based on 1,000 
resamples. Finally, a three-step hierarchical multiple regression analysis was conducted with 
age in the first step, the executive function most strongly associated with MR (i.e verbal 
fluency) in the second step and social cognition variables that correlated with MR in the final 
step, in order to explore the specific contribution of demographic, cognitive and 
sociocognitive variables to MR maturity. Socioeconomic variables were not included in the 
models because they were not related to either MR maturity or other measures used in the 
study. Results corresponding to p < .05 were considered statistically significant. The strength 
of correlations and effect sizes were determined according to Cohen’s criteria (1988). 
 
Results 
Descriptive results 
Participant demographic characteristics and participants’ results on socioeconomic, cognitive 
and sociocognitive measures are presented in Tables 2 and 3.  
 
-   insert Tables 2 and 3 here  – 
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Association of moral reasoning maturity with socioeconomic factors 
MR maturity was not related to socioeconomic variables including family income and 
maternal and paternal education level (see Table 3). 
 
Association of moral reasoning maturity with age, executive functioning and social 
cognition 
As shown in Table 3, MR maturity was strongly and directly associated with age (r= .54 
p<0.001). In terms of executive functioning, there was a moderate significant relationship 
between MR maturity and inhibition, as well as verbal fluency, and a small but significant 
relationship between MR and attentional control. Concerning social cognition variables, MR 
maturity was moderately associated with total ToM and higher order ToM, as well as with 
affect recognition, but it was not associated with first- order false beliefs. Affective empathy, 
our main empathy variable, as well as total empathy, were not associated with MR skills, but 
cognitive empathy approached significance (r=.22 p=.054).  
 
Age and moral reasoning maturity: The moderating and mediating role of EF  
Results of the moderation analyses performed using the PROCESS macro detected no 
significant interactions of age X attentional control, (b =-.0009, 95% CI [-.0016  -  .0033], t = 
.7155, p =.48);  inhibition (b =-.0001, 95% CI [-.0031 -  .0029], t = -.0671, p =.95) and verbal 
fluency (b =-.0014, 95% CI [-.0068  - .0040], t = -.5167, p =.61) on MR maturity, indicating 
that these executive functions do not play a significant moderating role in the relationship 
between age and MR maturity.  
Table 4 displays the bootstrapped estimates for the total and specific indirect effects obtained 
from multiple mediation analysis. The total indirect effect of age on MR skills through EF 
variables as a group was not statistically significant, as the 95% confidence intervals contained 
zero. Considering the possibility of having significant specific indirect effects in the absence 
of a significant total indirect effect (Preacher & Hayes, 2008), we evaluated the specific 
indirect effects associated with each of the three mediators, detecting a significant mediating 
role for verbal fluency on the link between age and MR skills.  To assess the effect size of 
verbal fluency as a mediator, we performed a simple mediator model.  The indirect effect of 
SOCIAL COGNITION IN CHILDHOOD 
 
 40 
verbal fluency obtained was statistically significant (b = .041, 95% CI [.0013 .0890]), as the 
confidence intervals do not contain zero. The Kelley-Kappa squared obtained (k2; Hayes, 
2013) indicates an effect size of .15, which is considered a medium effect according to 
Preacher and Kelley (2011), based on Cohen’s criteria (1988).  
Age and moral reasoning maturity: The moderating and mediating role of social 
cognition  
Results of the moderation analyses also detected non significant interactions of age X Third 
order false beliefs (b =-.0483, 95% CI [-.1080 - .0114], t = -1.6131, p =.11) and affect 
recognition (b =-.0011, 95% CI [-.0089 - .0111], t = .2141, p =.83) on MR maturity, indicating 
that social cognition variables do not moderate the relationship between age and MR maturity. 
Table 4 displays the bootstrapped estimates for the total and specific indirect effects obtained 
from multiple mediation analysis. The total indirect effect of age on MR skills through third-
order false beliefs and affect recognition as a set was statistically significant, as the confidence 
intervals do not contain zero. The specific indirect effect of each variable was evaluated, 
detecting a significant mediating role of third-order false beliefs on the link between age and 
MR skills. The effect size of third-order beliefs as mediators was also assessed performing a 
simple mediator model. The results indicate a significant indirect effect (b = .0224, 95% CI 
[.0041 - .0571]) with a medium effect size (k2 =.09).   
 
Contribution of demographic, EF and sociocognitive variables to moral reasoning 
maturity 
As shown in Table 5, a three-level hierarchical multiple regression indicates that in Step 1, age 
contributed significantly to the regression model, F (1,73) = 28.129, p< .001) and accounted 
for 28% of the variation in MR maturity, with a large effect size (ƒ2 = .37). Introducing verbal 
fluency to the model explained an additional 5% of variation in MR scores and the change in 
R² was significant, F change (1,72) = 5.571, p = .021. Together, age and verbal fluency 
explained 33% of MR scores (F (2,72) = 17.731, p< .001), which corresponds to a large effect 
(ƒ2 = .49). Finally, the addition of social cognition variables (third order false beliefs and affect 
recognition) to the regression model explained an additional 6% of the variation in MR 
maturity and the change in R² was also significant, F (2,70) = 3.426, p = .038. Together, age, 
SOCIAL COGNITION IN CHILDHOOD 
 
 41 
verbal fluency, third-order false beliefs and affect recognition explained 39% of MR scores (F 
(4,70) = 11.176, p< .001), which corresponds to a large effect (ƒ2 = .64). When social 
cognition variables were included in Step 3 of the regression model, verbal fluency (β=.24, 
=.041) and third-order false beliefs (β=.22, p=.030) were significant, independent predictors of 
MR maturity. 
- Insert Tables 4 and 5 here  – 
 
Discussion 
This study explored the relationship between demographic factors, executive functioning, 
social cognition and children’s moral maturity, as well as the independent and combined 
contribution of these variables to MR.  
While several studies have found a link between demographic factors, such as maternal 
education and SES, and moral processes (Arsenio & Gold, 2006; Dunn et al., 2000; Hinnant et 
al., 2013), others have not reported such an association (Caravita et al., 2012; Vera-Estay et 
al., 2015). In the current study, neither the SES composite z-score, nor parental education and 
income individually were associated with children’ MR skills. This discrepancy in results may 
be due to population differences and the relatively high-level of SES in the current sample and 
absence of any real social risk. Despite adequate variability in family income in our sample, 
98% of the mothers of participants had at least some high school education, possibly off-
setting the adverse effects of low SES, and contrasting with studies in extremely 
disadvantaged children (ex:(Arsenio & Gold, 2006). In addition, methodological differences 
could contribute to explaining the lack of association between SES and MR in this study.  
Parental education is known to be linked to child academic competence, including reading and 
writing skills (Bradley & Corwyn, 2002; Hooper, Roberts, Nelson, Zeisel, & Kasambira 
Fannin, 2010; Janus & Duku, 2007), yet the SoMoral task was specifically designed to remove 
the need for reading and writing for successful performance (Dooley et al., 2010), therefore 
potentially eliminating the association between parental education and MR. Further studies 
with a larger sample and greater SES and social risk variability may be necessary to clarify the 
exact role of parental education and SES on MR. 
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On the other hand, consistent with cognitive-developmental theories (Gibbs, 2013) and recent 
studies combining neurophysiological and behavioral measures (Decety et al., 2012), the 
current results confirm the positive association between age and MR skills suggesting an 
evolution of these skills during the transitional period from childhood to pre-adolescence, in 
line with the results obtained in our study with early to late adolescents using the SoMoral task 
(Vera-Estay et al., 2015). 
This developmental tendency may be explained by differences in biological and cognitive 
maturity, but also by increased social experience and opportunities for social perspective 
taking. During the school years, children participate actively in the construction of social 
relationships and learn to adjust their behavior in order to be integrated in the community, 
especially in peer groups. With age, children learn to integrate and coordinate social and moral 
knowledge (Killen & Rutland, 2011), but this progressive process is influenced by the control 
of egocentric bias in order to consider other’s perspectives (Gibbs, 2013). In our study, 
younger children tended to justify moral decisions on the basis of egocentric and concrete 
reasons such as obeying authority (ex. parents, teacher), avoiding punishment, and obtaining 
direct personal benefits, whereas older children more frequently incorporated a socio-centric 
focus in their reasoning, including aspects such as empathy towards the victim, caring and 
maintaining interpersonal relationship, and more abstract concepts such as mutual respect, 
reciprocity, and responsibility.  
Despite the age-related tendency of MR skills in typically developing children, age alone was 
not sufficient to explain individual differences in MR. We therefore explored associations with 
other cognitive and socio-emotional factors in order to shed light on the building blocks of 
MR.  
 
Moral reasoning and executive functioning  
Concerning the cognitive factors related to MR skills, three aspects of executive functioning 
(attentional control, inhibition and verbal fluency) had a small to moderate association with 
MR skills, with verbal fluency having the strongest association. Globally, these results are in 
line with previous research investigating the contribution of EF to social adaptation 
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(Beauchamp & Anderson, 2010; Eisenberg et al., 2004; Kochanska et al., 2000; Martel et al., 
2007; M. Miller & Hinshaw, 2010) and moral understanding (Decety & Howard, 2013), as 
well as with our previous study which found a positive link between MR and several executive 
functions (conceptual reasoning, cognitive flexibility, verbal fluency and feedback utilization), 
in addition to the independent contribution of cognitive flexibility and verbal fluency to MR 
maturity (Vera-Estay et al., 2015) .  
The relationship between attentional control and MR skills highlights the importance of 
directing, focusing and maintaining attention on relevant stimuli during social situations. 
Whereas paying attention to social clues is considered the first step in social understanding 
according to Crick and Dodge’s (1994) Social Information Processing Model, this result 
suggests that this skill is also specifically related to better moral reasoning. Thus, detecting the 
relevant information contained in the SoMoral task (as in everyday life) requires individuals to 
focus on the story, control environmental and internal distractors, and pay attention to subtle 
visual details, in order to accurately interpret the situation that will then be evaluated 
according to moral processes. 
Inhibition skills were also related to more mature MR. This result is consistent with Barkley’s 
(1997) established ADHD model, which depicts inhibition as a pivotal skill for adequate self-
regulation and social adaptation, one which sustains high order sociocognitive processes, such 
as social perspective taking, internalization of speech and moral reasoning. In the same vein, 
Birch and Bloom (2004) have underscored the role of inhibition in cognitive perspective 
taking, specifically false belief understanding, since it requires the capacity to control and 
suspend automatized subjective points of view, in order to think about other’s mental states 
and knowledge. During MR, inhibiting one’s own point of view in favor of taking another’s 
perspective could enable people to distinguish between intentional and involuntary harm, or 
suspend the analysis of personal benefits/costs in a moral decision in order to evaluate the 
potential effects of these decisions on other people. Besides, inhibition skills work together 
with attentional control during the encoding step of the Social Information Processing Model, 
helping to control for the influence of distractive or irrelevant stimuli and stop disruptive 
behaviors, in order to focus on significant social and moral cues. Of note, the finding of a 
significant association between attentional/inhibitory skills and moral maturity suggests that 
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future work should investigate the quality of MR in children presenting deficits in these areas, 
such as those with ADHD. 
The influence of inhibition on internalization of speech, verbal fluency and MR proposed by 
Barkley (1997) is also consistent with our finding concerning the positive link between verbal 
fluency and MR skills. Indeed, the ability to rapidly access vocabulary may favor inner speech 
fluency and consequently the MR process, considered as an inner moral dialog in which social 
situations are evaluated in light of moral criteria (Tappan, 1997). Discussions of moral issues 
with peers (Berkowitz & Gibbs, 1983; Walker, Hennig, & Krettenauer, 2000) and parents 
(Walker et al., 2000; Walker & Taylor, 1991) have been shown to be pivotal in MR 
development, further underscoring the importance of fluid verbal skills. Therefore, besides the 
potential influence of verbal fluency on the internal MR process, this executive function may 
also support the exercise of MR skills in social contexts fostering active participation in moral 
dialogs and debate with others.  
 
Moral Reasoning and socio-cognitive skills  
This study also investigated the relationship between MR and three important sociocognitive 
skills in maturation during childhood: affect recognition, empathy and theory of mind.  
Facial emotional expressions are powerful clues for an adequate understanding of moral 
situations, since they inform the internal affective state of the actors involved. However, 
traditional written MR tasks do not offer this basic source of information. Taking to account 
this limitation, our study measured MR with a visual task including pictures or real child 
actors in which facial emotional expressions reflect the moral situation played out, and 
included an affect recognition task developed for the pediatric population. Using this 
approach, we found that children who are better at recognizing emotions had more mature 
levels of MR, confirming the importance of emotional information for a deeper 
comprehension of moral issues. This result is consistent with previous research relating 
deficits in facial affect recognition with psychopathy in youth and adult offenders (Bowen et 
al., 2014; Hastings et al., 2008), as well as in children with psychopathic tendencies (Blair, 
Colledge, et al., 2001; Stevens et al., 2001). Along with the association of MR with both 
attentional control and inhibition skills, the link between affect recognition and MR skills is a 
SOCIAL COGNITION IN CHILDHOOD 
 
 45 
novel and interesting finding that highlights the role of encoding cues on high-order social 
cognition, namely, MR skills. While attentional control and inhibition support the encoding 
process, facial emotional expressions play the role of content or relevant clue to be encoded. 
The aptitude to distinguish these emotions fosters the second step of social information 
processing (Crick & Dodge, 1994), i.e. the interpretation of the encoded cues, providing rich 
information to infer more complex mental states to the actors involved in a given social 
situation (ex: he is sad to have been rejected by a friend).    
 
Contrary to our hypothesis, children’s affective empathy, as reported by their parents, was not 
related to their MR skills. While unexpected, this result is, however, in keeping with Decety 
and Cowell (2015)’s claims that empathy does not always lead to moral behavior and could 
sometimes affect the objectivity of MR. In children, affective empathy may, for instance, push 
them to protect a child from being bullied, but may also induce in-group bias justifying 
immoral behaviors in order to protect or help friends, interfering in the analysis of the 
consequences on other actors in the situation. The impact of in-group bias in children’s moral 
evaluations has also been demonstrated in a recent study of children aged three to nine years, 
who considered within-group harm as wrong regardless of explicit rules, but between-group 
harm as wrong when explicit rules are present (Rhodes & Chalik, 2013). Thus, mature MR 
skills may help children to analyze the situation and expand their concern beyond spontaneous 
and evolutionarily older mechanisms such as kin-care and in-group bias, to humanity as a 
whole. Perspective-taking skills have a key role in reducing group partiality and upholding the 
global application of moral values (Decety & Cowell, 2015).  
 
In line with this view, our study also found that ToM skills, in general, as well as higher-order 
levels of false belief understanding are associated with better MR skills. However, whereas 
basic understanding of other’s minds (first-order false beliefs) was not associated with MR, 
more complex understanding represented by second-order and third-order false beliefs (e.g. 
“What does the boy expect the girl thinks he wants to do?”) was related to better MR skills in 
childhood. Third-order false beliefs support theoretical reasoning about intentions, lies, 
cheating, deception, and so on. Hence, along with affect recognition, third-order false belief 
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theoretically contribute to MR processing in the second step of social information processing 
(Crick & Dodge, 1994), sustaining the interpretation of cues in order to evaluate the moral 
situation, in addition to being the cognitive basis of social perspective taking.  
 
Age and moral reasoning maturity: The moderating and mediating role of EF and social 
cognition 
As described above, while the association between age and MR maturity has been documented 
theoretically and empirically (Decety et al., 2012; Gibbs, 2013), the multiple factors 
influencing this developmental trend continue to be explored. The second and third aims of 
this study were to investigate to what extent the link between age and MR maturity was 
moderated or mediated by EF and social cognition. According to our results and contrary to 
our hypothesis, neither EF nor social cognition variables moderated the effect of age on MR 
maturity. This result suggests that, in healthy children, variations in EF and social cognition do 
not affect the magnitude of the relationship between age and MR skills. Further research 
including children with EF and/or social cognition deficits are necessary to determine the 
generalizability of the results. On the other hand, verbal fluency and third-order false beliefs 
had a mediating role in this link, in line with cognitive-developmental views of MR, 
suggesting that the development of specific thinking processes related to internal speech and 
perspective taking help to explain the increase in moral maturity with age.  
In light of growing societal concern regarding the consequences of children’s behaviors, such 
as bullying and peer exclusion, for both victims and victimizers, it is necessary to create 
effective strategies to foster appropriate MR skills at an early age. Understanding the 
mediators of the effect of age on MR contributes to this challenge and provides a starting point 
for developing targeted intervention programs for the improvement of social skills in both 
typically developing and clinical populations. The results obtained here provide direction for 
such programs, particularly considering that both verbal fluency and ToM have the potential to 
be targeted in socio-cognitive intervention programs.  
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Combined contributions of demographic, executive functioning and social cognition to moral 
reasoning 
The fourth aim of this study was to investigate the relative and combined contributions of age, 
EF and sociocognitive variables to children’s MR skills. To enhance power, the three-step 
hierarchical regression conducted included the variables most correlated with MR skills (i.e. 
age, verbal fluency, third-order false beliefs and affect recognition).  
Together these factors explained 39% of the variation in children’s MR skills, each domain 
making an independent contribution. As expected in a sample of healthy children, the 
contribution of age (introduced in first step) had a large effect on MR scores, supporting the 
cognitive-developmental approach of morality (Gibbs, 2013) and in line with studies 
demonstrating that developmental disorders may interfere with this age trend (S. W. Anderson 
et al., 1999; Beauchamp et al., 2013; Blair, Monson, & Frederickson, 2001; Couper et al., 
2002; Dooley et al., 2010). The addition of verbal fluency (added in the second step) had a 
small but significant independent contribution to MR scores, as well as third-order false 
beliefs and affect recognition (added in the third step). In the final model, children’s verbal 
fluency and their ability to understand third-order false beliefs were independent predictors of 
MR maturity. The current study indicates that these two skills, theoretically at the core of MR, 
are not only associated with MR skills, but also serve as cognitive predictors in healthy 
children, suggesting that subtle variations in these skills may have an impact on the MR 
process. Considering that EF and social cognition are impaired in several developmental 
disorders of childhood affecting social understanding, such as autism spectrum disorder and 
attention deficit hyperactivity disorder (Korkmaz, 2011), this study provides strong support for 
investigating MR processes in such groups. 
 
Strengths and limitations 
This study provides novel information about the contribution of sociocognitive building 
blocks of children’s MR skills, on the basis of the results of an ecological approach to the 
measurement of MR for pediatric populations. Our sample has an adequate balance 
concerning the sex and age of the participants, which enhances generalization of the results. 
Moreover, the results obtained with healthy children shed light on potential loci of 
intervention for children at-risk for socially maladaptive behaviors.  However, the present 
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study has some limitations that need to be taken into account. First, MR is a higher-order 
human skill influenced by multiple interactive factors. Many of these were taken into account 
here in one of the few studies to explore their combined contribution; however, a modest 
sample size limited inclusion of additional environmental, cultural, and individual variables 
(including other executive functions) that could also contribute to MR. These could be 
explored in a larger sample, with more variability in terms of maternal education, SES and 
ethnicity, in order to build an even more comprehensive view of moral development. Although 
a strength of the study was that it relied on direct neuropsychological measures, empathy was 
assessed using a parent-report questionnaire, which may have introduced bias. Direct 
observations of children’ empathetic skills/behaviors could better estimate their relationship 
with MR. Finally, whereas our study observed age differences in MR skills in a cross-sectional 
design, further studies using a longitudinal design could more accurately explore the 
progression of MR during childhood and infer causal relationships between the variables 
explored. 
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Table 1. Brief description of So-Moral coding and examples. 
 
 
 
 
 
 
 
 
Level  Brief description  Example 
 
1 
Moral justifications have an egocentric focus, which is based on 
obedience to higher authorities and potential consequences to 
themselves for their actions (e.g. punishment). Thinking at this 
level is inflexible; there is only one right/wrong way to act. 
 
•   Because I could go to jail.	  
 
2 
Moral justifications are based on a concept of pragmatic deals or 
exchanging favours with others (‘fair deals’). Thinking is more 
flexible and is determined by context. The correct option is the 
one that is right for oneself (self-interest).  
	  
•   Because I might need his/her 
help in the future.	  
 
3 
Moral justifications have a focus on interpersonal relationships, a 
sense of ‘good-ness’, and feelings such as empathy and trust.  
Decisions are made with good motives and a prosocial 
perspective of the world.  
	  
•   Because he/she could get hurt. 	  
	  
	  	  	  	  	  4 
Moral justifications start to incorporate a broader view of 
morality; based on the compliance with rules, regulations and 
standards that society has established to ensure social order.  
•   Because if everyone were to be 
unfaithful, relationships would 
not have any meaning.	  
 
5 
Moral justifications are characterised by the capacity to evaluate 
situations from various points of view to identify values involved 
in the specific situation to make the fairest decision.	  Protection of 
fundamental values and people’s rights is specific to this stage, 
even though these concepts are expressed very concretely.  
 
•   Because people work hard for 
their things and we should 
respect their belongings.	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Table 2. Sociodemographic characteristics of the participants. 
 
Variable Frequency % 
Gender   
Male  36 52.6 
Female  40 47.4 
Ethnic origin    
White  72 94.7 
Hispanic 2 2.6 
African-American  2 2.6 
Total gross annual household income (CAN $)  
Below 20 000 $ 4  5.3 
20 000 through 39 000 $ 12 15.8 
40 000 through 59 000 $ 17 22.4 
60 000 through 79 000 $ 22 28.9 
80 000 through 99 000 $ 16 21.1 
100 000 $ and more 5   6.6 
SES on the basis of the annual household income1 
High SES  5  6.6 
Middle SES  54   72.4 
Low SES 16 21.1 
Maternal education     
Master’s degree 1   1.3 
Bachelor’s degree 10 13.2 
College  29 38.2 
High school graduate 28 36.8 
Incomplete high school  8 10.5 
Paternal education     
Doctoral degree 1 1.3 
Master’s degree 2 2.6 
Bachelor’s degree 4 5.3 
College  15 19.7 
High school graduate 35 46.1 
Incomplete high school  16 21.1 
Missing values 3  3.9 
 
1 Statistics Canada, 2015. 
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Table 3. Main descriptive results and correlations of the study 
 
Variable  M SD  Correlation  
MR maturity 
 
Age SES composite  
Age in months    .54***    1 -.02 
Socioeconomic variables      
SES composite z score -.03 .75 -.13 -.02   1 
Annual Household income z score 0 1 -.13 -.05 .73*** 
Maternal education z score 0 1 -.09  .08 .74** 
Paternal education z score 0 1 -.04 -.11 .61*** 
 
Cognitive variables 
     
Intellectual functioning (WASI IQ) 108.6 9.9   .17  .16  .03 
Attentional controla 82.5 21.1   .36**  .64***  .05 
Verbal fluencyb 30.3 9.3   .49***  .58*** -.19 
Inhibitionc 74.9 26.0 -.43*** 
 
-.66*** 
 
 
 
Sociocognitive variables      
Affect recognitiond 25.1 4.6  .42***  .54*** -.22 
Empathy (total score)e 33.2 23.4  .21  .34** -.09 
Cognitive empathyf 25.5 14.2  .22  .32** -.10 
Affective empathyg 23.8 18.8  .19  .29* -.07 
Theory of Mindh 48.7 7.8  .32**  .44*** -.08 
First-order false beliefsi 2.7 0.6  .11  .27* -.05 
Second-order false beliefsj 2.1 0.9  .26*  .40** -.08 
Third-order false beliefsk 1.9 1.0  .40***  .36** -.03 
Moral reasoningl  18.3 5.3   .56 -.13 
   
* p  <.05  ** p <.01.  *** p <.001 
a  WISC-IV Cancelation raw total score; b NEPSY-II Word generation raw semantic score;  c NEPSY-II Inhibition 
raw completion time score;  d NEPSY-II Affect Recognition raw total score; e Griffith Empathy Measure total 
score; f Griffith Empathy Measure Cognitive empathy score;  g Griffith Empathy Measure Affective empathy 
score; h Theory of Mind Picture Stories total score; i Theory of Mind Picture Stories task First-order false beliefs 
score; .j Theory of Mind Picture Stories task Second-order false beliefs score; k Theory of Mind Picture Stories 
task Third-order false beliefs score; l  So-Moral, total justification score. 
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Table 4. Indirect effects of age on MR skills via EF and social cognition 
 
Mediator Bootstrap 
estimate 
SE BC 95% 
CI lower 
BC 95% 
CI upper 
Model 1 EF     
Attention control -.0079 .0212 -.0498 .0352 
Inhibition .0148 .0250 -.0336 .0638 
Verbal fluency .0336 .0216  .0030 .0887 
Total indirect effect .0465 .0299 -.0148 .1075 
Model 2 social cognition     
Affect recognition .0272 .0146 -.0043 .0560 
Third-order false beliefs .0223 .0131  .0044 .0574 
Total indirect effect .0485 .0179  .0195 .0923 
Note. Based on 1,000 bootstrap samples. BC = bias corrected CI = confidence interval.   
 
Table 5. Contribution of demographic variables, EF and social cognition to MR maturity.  
 
 
Predictor  
MR Maturity 
D R2 b 
Step 1 .28***  
Age  .53*** 
Step 2 .05*  
      Age          .37* 
Verbal fluency   .28* 
Step 3 .06*  
Age  .23 
Verbal fluency   .24* 
Affect recognition  .16 
Third-order false beliefs  .22* 
Total R2 .39*  
n 76  
* p  <.05;  *** p <.001 
 
 
Figure 1 : Example item from the So-Moral-Child task (Socio-Moral Reasoning Aptitude 
Level. 
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Abstract 
 
Prosocial and aggressive behaviors are cornerstones of social functioning in childhood; 
however, developmental differences in aggression and prosociality are not fully understood. 
While empathy is thought to motivate prosocial actions and inhibit aggressive impulses, 
research also indicates that it is related to socio-cognitive skills such as executive functioning 
(EF). The current study aims at understanding the impacts of developmental changes in EF 
and empathy on social behavioral tendencies. We explored the relationship between EF, 
empathy and prosocial and aggressive tendencies in typically developing children (n=80, 49% 
males, M = 9.3, SD = 1.7 years), the potential mediating role of EF in the relation between 
empathy and prosociality and aggression, as well as the combined contribution of children’s 
EF and empathy to these social behavioral tendencies. Along with significant inter-relations 
between EF, empathy and prosociality and aggression, results indicate that EF partially 
mediates the relationship between empathy and prosociality and fully mediates the association 
with aggression. Moreover, whereas prosociality is predicted by EF and empathy, aggressive 
tendencies are predicted by age and EF. These results contribute to a better understanding of 
the individual factors that support adapted social interactions during childhood and highlight 
the role of EF in social development.  
 
Keywords: prosocial behavior, aggressive behavior, executive functioning, empathy, social 
skills, childhood.   
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Introduction 
During childhood and adolescence, appropriate social functioning is considered a hallmark of 
healthy development, and is a good predictor of social adaptation in adulthood (John, 2001). 
High quality social functioning is critical for the development of satisfying and lasting 
relationships and has been shown to have an  impact on physical and psychological wellbeing 
across the lifespan (Cacioppo, 2002; Cacioppo, Berntson, Sheridan, & McClintock, 2000).  
Social functioning is a broad construct encompassing a range of complex behaviors that 
emerge during social interactions (Yager & Ehmann, 2006). In particular, prosocial and 
aggressive behaviors represent two core aspects of social interactions that can affect the 
overall quality of social functioning (Rubin, Bukowski, & Parker, 2006) and adequate 
regulation of these behaviors is considered a crucial aspect of children’s social development 
(Eisenberg, Spinrad, & Knafo, 2015; Eisner & Malti, 2015). Prosocial behavior refers to 
«voluntary actions that are intended to help or benefit another individual or group of 
individuals » (Eisenberg & Mussen, 1989, page 3), while aggressive behavior is described as 
actions intended to injure or irritate another person, including physical and non-physical 
aggression (Huesmann, 2007).  
 
The first manifestations of prosocial and aggressive tendencies emerge during infancy and 
early childhood (Paulus, 2014; Reebye, 2005; Warneken & Tomasello, 2006); however, 
middle childhood is a particularly critical developmental period during which self/other 
differentiation increases and social interactions (including prosocial and aggressive behaviors) 
become more deliberate and self-regulated, and in turn influence peer interactions and 
relationships (Harter, 2012; Hoffman, 2000; Peters, Cillessen, Riksen-Walraven, & Haselager, 
2010). Despite the relevance of prosocial and aggressive behaviors in relation to children’s 
social functioning, the factors that predict individual differences in these behaviors in children 
are not fully understood. Even normal variations in the socio-cognitive skills that underpin 
these social behaviors could potentially translate into inter-individual differences in social 
functioning. As such, the current study focused on exploring the contribution of two socio-
cognitive skills, executive functioning (EF) and empathy, to prosocial and aggressive 
behavioral tendencies during childhood.  
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Predictors of Prosocial and Aggressive Behaviors  
 
For some, prosocial and aggressive behavior represent polar ends of a broader social construct 
related to interpersonal problem-solving strategies, because they lead to opposite social 
outcomes (Eron & Huesmann, 1984; Wiegman & van Schie, 1998). Prosocial tendencies are 
associated with a variety of positive outcomes, including higher academic achievement 
(Bandura, Pastorelli, Barbaranelli, & Caprara, 1999; Caprara, Barbaranelli, Pastorelli, 
Bandura, & Zimbardo, 2000; Miles & Stipek, 2006; Vitaro, Brendgen, Larose, & Tremblay, 
2005; Wentzel, 1993), physical and mental health (Bandura et al., 1999; Flynn, Ehrenreich, 
Beron, & Underwood, 2015; Penner, Dovidio, Piliavin, & Schroeder, 2004), peer acceptance, 
peer preference and popularity (Denham, McKinley, Couchoud, & Holt, 1990; Layous, 
Nelson, Oberle, Schonert-Reichl, & Lyubomirsky, 2012; Peters et al., 2010; Warden & 
MacKinnon, 2003; Wentzel, Barry, & Caldwell, 2004) and social adaptation (Pursell, Laursen, 
Rubin, Booth-LaForce, & Rose-Krasnor, 2008). In contrast, aggressive tendencies during 
childhood are related to negative outcomes, such as academic difficulties (Kokko, Tremblay, 
Lacourse, Nagin, & Vitaro, 2006; Miles & Stipek, 2006), peer rejection (Tomada & 
Schneider, 1997) and poor social functioning more generally (Brennan, Shaw, Dishion, & 
Wilson, 2015; Coie, Lochman, Terry, & Hyman, 1992). 
 
Other studies suggest, however, that prosociality and aggression should not be considered 
merely as mirror behaviors, but instead as related, but separate constructs on which a number 
of individual and environmental factors may exert their influence differentially during 
development (Doctoroff, Greer, & Arnold, 2006; Kokko et al., 2006; Miles & Stipek, 2006; 
Obsuth, Eisner, Malti, & Ribeaud, 2015; Pursell et al., 2008; Romano, Tremblay, Boulerice, & 
Swisher, 2005). This view suggests that prosocial and aggressive behavior may not be 
determined by the same substrates and underscore the importance of considering their 
predictors separately.  In line with this multifactorial conception of social behavior, the Socio-
Cognitive Integration of Abilities Model (SOCIAL, Beauchamp & Anderson, 2010, see Figure 
1), proposes a bio-psycho-social approach to explaining the emergence of social 
function/behaviors based on a dynamic interplay between cognitive (e.g. executive 
functioning), socio-emotional (e.g. empathy, theory of mind) and communication (e.g. 
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pragmatics) skills. These skills, in turn, are mediated by internal (e.g. gender) and 
environmental factors (e.g. socioeconomic status), as well as by brain development and 
integrity. This model highlights the contribution of socio-cognitive skills, such as executive 
functioning and empathy, to the development of adapted social functioning and the possibility 
that these socio-cognitive skills may play an important role in shaping prosocial and 
aggressive behavioral tendencies.  
 
Executive functions refer to a broad range of skills implicated in regulating thinking and 
behavior (Kerr & Zelazo, 2004). This set of skills develops mainly throughout childhood and 
adolescence, mediated largely by the maturation of the frontal lobes (Anderson, Jacobs, & 
Anderson, 2008; Baddeley, 2002).  Empathy is defined as “the ability to experience and 
understand what others feel without confusion between oneself and others” (Decety and 
Lamm, 2006, p. 1146). Given that psychological and neuropsychological theories propose a 
reciprocal influence between social interactions and executive functioning during development 
(for a review, see Lewis & Carpendale, 2009), it is plausible that children’s EF may influence 
the display and regulation of relevant social interactions, such as prosocial and aggressive 
behaviors (Sokol, Miller, Carpendale, Young, & Iarocci, 2010). Interestingly, Decety and 
Lamm (2006) further suggest that EF and empathy have a significant inter-relation in 
modulating social behavior. According to the empirical model proposed by these authors, 
empathy involves both bottom-up and top-down information processing, with EF acting as a 
modulator of basic affective and cognitive information. Consistent with this model, studies 
have found that executive deficits are related to poorer empathy in healthy (Vetter, Altgassen, 
Phillips, Mahy, & Kliegel, 2013; Ze, Thoma, & Suchan, 2014) and clinical population (Decety 
& Moriguchi, 2007; Eslinger, Moore, Anderson, & Grossman, 2011; Eslinger et al., 2007; 
Konstantakopoulos et al., 2014; Thoma et al., 2011; Yeh, Lo, Tsai, & Tsai, 2015).  
 
Executive functioning, empathy and prosocial tendencies 
 
Theoretically, empathy is considered one of the key motivators of prosocial actions since the 
perception of another’s emotion automatically activates shared representations in the observer, 
generating a matching emotional state that drives prosocial behavior. This state-matching 
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becomes more complex as social understanding and perspective-taking skills evolve during 
development, facilitating a more global understanding of another’s situation, which enables an 
appropriate prosocial response (de Waal, 2008; Hoffman, 2000). Empirically, there is ample 
evidence to suggest that high level empathy is related to increased prosocial behavior in 
children and adults (G. Alessandri, Caprara, Eisenberg, & Steca, 2009; de Waal, 2008; 
Eisenberg, Eggum, & Di Giunta, 2010; Eisenberg & Fabes, 1990; Eisenberg & Miller, 1987; 
Girard, Terradas, & Matte-Gagné, 2014; Hoffman, 2000; McMahon, Wernsman, & Parnes, 
2006; Pursell et al., 2008; Roberts & Strayer, 1996; Williams, O’Driscoll, & Moore, 2014). 
However, other factors have to be considered to fully explain prosocial tendencies, since a 
meta-analysis conducted by Eisenberg and Miller (1987) indicates that the association 
between empathy and prosocial behavior tends to be low to moderate, suggesting additional 
contributions by other skills. In this regard, it is likely that EF is also a predictor of prosocial 
behavior since some studies have demonstrated an association between prosocial behavior and 
specific EF skills. For instance, effortful control and self-regulation, two EF constructs 
(Rueda, Posner, & Rothbart, 2005; Zhou, Chen, & Main, 2012), are positively associated with 
prosocial tendencies throughout development (G Alessandri et al., 2014; Diener & Kim, 2004; 
Eisenberg et al., 1996; Moore, Barresi, & Thompson, 1998; Veenstra et al., 2008). In one of 
the few studies exploring the mediating role of EF in the relation between empathy and 
prosocial behavior, Lockwood, Seara-Cardoso, and Viding (2014) found that healthy adults 
who display higher cognitive and affective levels of empathy are more prosocial, but also that 
this association is mediated by emotion regulation skills, which are considered “hot” 
components of EF (Zelazo & Cunningham, 2007).  The impact of emotion regulation is in 
keeping with the conclusions of Batson and Shaw (1991), proposing that difficulties in 
regulating emotions, specifically, personal distress, may interfere with prosocial behavior. 
More indirectly, a neuroimaging study conducted by Thijssen et al. (2015) with 464 children 
aged 6 to 9 years, detected an association between prosocial behavior and cortical thickness in 
regions associated with EF (inhibitory control). 
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Executive functioning, empathy and aggressive tendencies 
 
Empathy is considered to be one of the fundamental internal processes that suppresses the 
expression of aggression, by providing an automatized representation of the emotions of the 
person toward whom the potential aggressive action is directed (Peterson & Flanders, 2005; 
Preston & de Waal, 2002). This theoretical view is supported by studies demonstrating that 
children and adolescents with poorer empathy tend to display more aggressive behaviors, 
including physical, verbal and relational aggression (Batanova & Loukas, 2011; Decety, 
Michalska, Akitsuki, & Lahey, 2009; Kaukiainen et al., 1999; Schultz, Izard, & Bear, 2004; 
Strayer & Roberts, 2004). Affective empathy, however, appears more consistently related to 
aggression in adolescence than in childhood, according to a review conducted by Lovett and 
Sheffield (2007). Moreover, a meta-analysis  by Miller and Eisenberg (1988) concludes that 
the relation between empathy and aggression is stable only in studies using report measures, 
but not in studies using direct measures. Hence, as pointed out by Maibom (2012), whereas 
broadly empathy and aggression seem to be negatively related, differences in terms of sample 
composition (e.g. age, gender) and measurement tools influences the presence and strength of 
this relationship.  
 
Extensive literature suggests that difficulties in the regulation of aggressive behavior are 
related to executive deficits in pediatric (Ellis, Weiss, & Lochman, 2009; Giancola, Martin, 
Tarter, Pelham, & Moss, 1996; Giancola & Mezzich, 2000; Monette, Bigras, & Guay, 2015; 
Riccio, Hewitt, & Blake, 2011; Séguin & Zelazo, 2005) and adult clinical groups (Moffitt, 
1993), but also in healthy children (Granvald & Marciszko, 2016; Raaijmakers et al., 2008) 
and adults (Hoaken, Shaughnessy, & Pihl, 2003; Paschall & Fishbein, 2002; Ready, Stierman, 
& Paulsen, 2001), suggesting that even normal inter-individual differences in EF may be 
related to variations in aggressive behavior. As highlighted by Eisner and Malti (2015), while 
the influence of executive skills on the regulation of aggression is widely accepted, it is 
interesting to note that this relation is present even in childhood and adolescence, when 
executive skills are not fully mature. Understanding this link during healthy development may 
contribute to delineating the mechanisms that encourage the regulation of aggression.   
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The current study 
 
Given the role of empathy in promoting prosocial behaviors and its contribution to moderating 
or inhibiting aggressive behaviors (Eisenberg et al., 2010; Hoffman, 2000; Masten, Morelli, & 
Eisenberger, 2011; Morelli, Rameson, & Lieberman, 2014; Richardson, Hammock, Smith, 
Gardner, & Signo, 1994), as well as the relation between executive deficits and poorer 
empathy (Decety & Moriguchi, 2007; Eslinger et al., 2011; Eslinger et al., 2007; 
Konstantakopoulos et al., 2014; Thoma et al., 2011; Vetter et al., 2013; Yeh et al., 2015; Ze et 
al., 2014), it seems highly likely that EF and empathy may be important determinants of 
prosocial and aggressive behaviors. However, to our knowledge, no study has explored the 
combined influence of both EF and empathy on prosocial or aggressive tendencies in healthy 
childhood, an important gap considering the role assigned by theoretical models to EF in the 
development of socially adaptive behavior (Beauchamp & Anderson, 2010; Crick & Dodge, 
1994; Decety & Lamm, 2006; Yeates et al., 2007). The present study explores the contribution 
of children’s everyday EF and empathy to their prosocial and aggressive behavioral 
tendencies, and the potential mediating role of EF in the relation between empathy and 
prosociality and aggression. Given that studies exploring gender, socioeconomic status and 
age-related differences in prosocial and aggressive behaviors have not been conclusive 
(Archer, 2004; Bandura et al., 1999; Doctoroff et al., 2006; Flynn et al., 2015; Girard et al., 
2014; Kokko et al., 2006; Lindeman, Harakka, & Keltikangas-Järvinen, 1997; McMahon et 
al., 2006; Peters et al., 2010; Piff, Kraus, Côté, Cheng, & Keltner, 2010; Romano et al., 2005; 
Schultz et al., 2004; Tremblay, Hartup, & Archer, 2005), we also sought to control for these 
variables in line with the multifactorial approach proposed in the SOCIAL model (Beauchamp 
& Anderson, 2010).  Specifically, the study aimed to: 1) Assess the link between everyday EF, 
empathy, prosociality, aggression and sociodemographic variables (age, gender, 
socioeconomic status); 2) assess the link between empathy and children’s prosocial and 
aggressive tendencies, and explore potential differences in the mediating role of everyday EF 
on the relation between empathy and prosocial versus aggressive tendencies; 3) compare the 
combined contribution of everyday EF and empathy on children’s prosocial versus aggressive 
tendencies, after controlling for the impact of sociodemographic variables. Based on the 
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current literature, we expected to find a significant interrelation between executive and 
empathic skills and prosocial and aggressive tendencies, with the strongest associations 
between empathy and prosociality, and between EF and aggression. Further, we expected to 
find a significant mediation effect of everyday EF on the relation between empathy and 
children’s prosocial and aggressive behavioral tendencies. We also expected that everyday EF 
and empathy would predict prosociality and aggression, with everyday EF making the largest 
contribution to aggression, and empathy making the largest contribution to prosociality.  
 
Methods 
Participants 
The current study was conducted as part of a larger project examining the role of socio-
cognitive skills on social functioning during middle childhood. The mothers of eighty children 
between 6 and 12 years (39 males, M = 9.3, SD = 1.7 years) completed a series of 
questionnaires regarding their child’s social functioning. Children were predominantly 
Caucasian (93%), had no history of any psychiatric or neurological condition, had IQ levels in 
the low to high average range (WASI IQ, Wechsler, 1999) = 87-129, M=108.3, SD=10.1), and 
were primarily from middle-class families according to their income (Statistics Canada, 2015). 
Participants were identified and recruited through regular primary schools in Quebec, Canada. 
All parents provided written informed consent prior to participation. Participants received a 
30$ compensation. The Research Ethics Committee of the Faculty of Arts and Sciences at the 
University of Montreal approved the study.  
 
Measures 
 
Intellectual functioning: Children’s intellectual functioning was measured for descriptive 
purposes. The Wechsler Abbreviated Scale of Intelligence (WASI, Wechsler, 1999) was used 
to provide an estimate of general intellectual ability based on the Vocabulary and Matrix 
Reasoning subtests (IQ, M =100, SD = 15). 
 
The mothers of the participants completed the following measures. 
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Demographic and Developmental Questionnaire: This is an in-house questionnaire pertaining 
to children’s medical, developmental and social history, as well parents’ education level, 
ethnicity, and income. Scores on maternal and paternal education along with family income 
were standardized and averaged into a composite index of SES. 
 
Everyday executive functioning: The Behavior Rating Inventory of Executive Function, Parent 
Form (BRIEF-PF,(Gioia, Isquith, Guy, & Kenworth, 2000), is a parent-report questionnaire 
for children aged 5 to 18 years, assessing emotional and behavioral manifestations of 
executive functioning in both home and school environments. This 86-item questionnaire 
provides eight scales, a Global Executive Composite (GEC), along with a Metacognition 
Index (MCI) (including Initiate, Working Memory, Plan/Organize, Organization of Materials 
and Monitor scales) and a Behavior Regulation Index (BRI) (including Inhibit, Shift and 
Emotional Control scales). Parents are asked to rate their child’s behavior on a three-point 
Likert scale (never, sometimes, and often), with higher ratings indicating greater perceived 
executive difficulties. In this study, the raw GEC was used as the main measure of everyday 
executive functioning, whereas the raw BRI and MCI were used as complementary measures.  
 
Empathy: The Griffith Empathy Measure (GEM, (Dadds et al., 2008) is a 23-item parent-
report questionnaire adapted from Bryant’s Index of Empathy for Children and Adolescents 
(Bryant, 1982) in which parents rated the empathetic abilities of their child on a nine-point 
Likert scale from -4 (strongly disagree) to 4 (strongly agree). This questionnaire provides three 
scores: Cognitive empathy (score -56 to 56), Affective empathy (score -68 to 68) and Total 
Empathy (score -92 to 92), with higher scores corresponding to higher levels of empathy. 
Cognitive empathy can be defined as “the ability to intellectually take the role or perspective 
of another person involving the ability to decode and label emotions and their situational cues” 
(Dadds et al. 2008, page 112). Affective empathy is defined as “an affective response more 
appropriate to, or congruent with, someone else’s situation than to one’s own situation” 
(Dadds et al. 2008, page 112). The GEM has adequate reliability and validity across gender 
and age (Dadds et al., 2008). Total empathy score was used as the main measure of empathy, 
whereas the affective and cognitive scores were used as complementary measures, in order to 
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distinguish the specific link between each aspect of empathy and social behavior. 
Prosocial tendencies: The parent version of the Prosocial Tendencies Measure (Carlo & 
Randall, 2002), translated into French and adapted by Girard et al. (2014) was used to assess 
children’s prosocial behavior. In this 24-item questionnaire, parents are asked to rate the 
prosocial tendencies of their child on a five-point Likert scale from 1 (Extremely unlikely) to 5 
(Extremely likely), including six types of prosocial behaviors: public, anonymous, in response 
to dire situations, emotional, compliant and altruistic. The Prosocial Tendencies Measure as 
well as its adapted French version are reliable and internally consistent (Carlo & Randall, 
2002; Girard et al., 2014). In this study, the global score (0-96) was used as the measure of 
children’s prosocial tendencies.  
Aggressive behavior: The Child Behavior Checklist for ages 6-18 (CBCL 6-18,(Achenbach & 
Rescorla, 2001) is a parent-report questionnaire on which children are rated on internalizing 
and externalizing problems such as anxiety, depression, rule breaking, aggressive behavior, 
somatic, social, and attention problems. Items are rated from 0 (not true) to 2 (Very true or 
often true). In this study, the raw aggressive behavior subscale score was used as the measure 
of children’s aggressive behaviors. In this 18 items subscale, children are rated on behaviors 
such as “physically attacks people”, “destroys things belonging to his/her family or others” 
and “teases a lot”. The test-retest reliability and internal consistency of this subscale is > .90 
(Achenbach & Rescorla, 2001). Moreover, it exhibits convergent validity with other measures 
of aggressive behavior and has been shown discriminate between referred and non-referred 
children (Cyrulnik, Marks, Newcorn & Halperin, 2003).  
 
Statistical analyses 
Statistical analyses were performed using SPSS 21.0 software and the PROCESS macro for 
mediation analysis (Hayes, 2012).  Prior to all statistical analyses, data were examined for any 
violations of test assumptions (normality, linearity and homoscedasticity). Pearson correlation 
coefficients were calculated to examine the relationship between the main measures of the 
study, with an interest in the association between EF and empathy and prosocial and 
aggressive behavior.   
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In order to examine whether everyday EF plays a mediating role on the relation between 
empathy and children’s prosocial and aggressive behavior, we performed two simple 
mediation analyses, using the PROCESS macro provided by Hayes (2012). Three hierarchical 
regressions were also conducted in order to explore the combined contribution of age and 
gender (step 1), executive functioning (step 2), and empathy (step 3) on children’s prosocial 
and aggressive behavior. In mediation analyses, the statistical significance of the obtained 
regression coefficients was determined by obtaining a bias-corrected 95% confidence interval 
by bootstrapping based on 1,000 resamples. Results corresponding to p < .05 were considered 
statistically significant.  
 
Results 
Descriptive results and inter-correlations of the main study variables 
 
Participant demographic characteristics are presented in Table 1. In Table 2, the means and 
standard deviations and the main inter-correlations among the study variables are displayed.  
 
-   insert Tables 1 and 2 here  – 
-    
As shown in Table 2, children’s EF and empathy scores were moderately related.  Prosocial 
behavior was moderately associated with empathy and EF, as well as with less frequent 
aggressive behavior. More specifically, prosociality was moderately linked to fewer 
difficulties in metacognition and behavioral regulation, and better affective and cognitive 
empathy. Age and gender, however, were not related to prosociality. Aggressive tendencies 
were related to poorer EF and empathy, with poorer behavioral regulation showing a strong 
association. Aggressive tendencies were moderately associated with poorer metacognitive 
skills and poorer cognitive empathy, while affective empathy was not related to it. Boys and 
younger children presented higher scores in aggression. SES was not correlated with the study 
variables.  
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Mediation analyses 
Two simple mediation analyses were performed in order to explore the mediating role of 
everyday EF on the relation of empathy with prosocial and aggressive tendencies. As shown in 
Figure 2, everyday EF partially mediated the relation between empathy and prosociality and 
fully mediated the relation between empathy and aggression. The indirect effect via everyday 
EF is small for prosociality (k2 = 0.09, 95% BC CI [.024, .184]) and medium for aggression 
(k2 = 0.17, 95% BC CI [.028, .326]).   
 
Regression analyses  
These analyses explored the contribution of age, gender, everyday EF, and empathy to 
prosocial and aggressive tendencies. Considering that SES was not correlated with the study 
variables, it was not included as a control variable in the subsequent analyses.  
 
Predictors of children’s prosocial behavioral tendencies  
 
Age and gender did not significantly contribute to prosociality (F (2,76) = 1.748, p = .18) 
(Table 3). However, introducing everyday EF to the model explained 11% of the variance in 
prosocial tendencies scores and the change in R² was significant, (F change (1,75) = 9.884, p = 
.002), although the effect size was small (ƒ2 = .12). Finally, the inclusion of empathy in Step 3 
explained an additional 7% of the variation in prosocial tendencies scores, (F change (1,74) = 
6.346, p = .014), with a small effect size (ƒ2 = .07). Together, the variables included in the 
regression model explained 18% of prosocial behavior scores (F (4,74) = 5.374, p = .001), 
considered a medium effect size (ƒ2 = .29). Both, everyday EF (β=-.30, p=.007) and empathy 
(β=.28, p=.014) were significant, independent predictors of prosocial tendencies in the final 
model.  
 
Predictors of children’s aggressive behavioral tendencies  
 
Age and gender explained 19% of the variance in aggressive tendencies (F (2,76) = 8.747, p < 
.001) (Table 3) with a medium effect size (ƒ2 = .23). The inclusion of everyday EF to the 
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model explained an additional 32% of the variance in aggressive tendencies and the change in 
R² was significant, (F change (1,75) = 49.347, p < .001), with a large effect size (ƒ2 = .66). 
After entry of empathy in Step 3, the total variance explained by the model as a whole was 
51% (F (4,74) = 19.463, p < .001); however, the independent contribution of empathy was not 
significant (F change (1,74) = .452, p = .50). In the final model, only age (β=-.24, p=.007) and 
everyday EF (β=.59, p < .001) were significant, independent predictors of aggressive 
tendencies.  
  
Discussion 
 
The primary goal of this study was to explore individual differences in children’s prosocial 
and aggressive behavioral tendencies in relation to their everyday EF and empathetic skills, as 
well as, the relationship between both socio-cognitive skills. Consistent with our hypothesis, 
we found that children with better everyday executive skills were perceived as more 
empathetic in their social interactions, in line with the empathy model proposed by Decety and 
Lamm (2006) and previous research (Decety & Moriguchi, 2007; Eslinger et al., 2011; 
Eslinger et al., 2007; Konstantakopoulos et al., 2014; Thoma et al., 2011; Vetter et al., 2013; 
Yeh et al., 2015; Ze et al., 2014). This result contributes to understanding the association 
between empathy and EF, demonstrating that the association between empathy and EF is not 
only present in clinical populations known to have EF deficits, but also in typically developing 
children. Moreover, this relation is present even when empathy and EF are not fully mature, 
which may indicate a continuous inter-influence during development.  
 
Children’s prosocial behavioral tendencies and its relation with executive functioning and 
empathy 
 
Given the theoretical and empirical support for the association between empathy and prosocial 
behavior, we hypothesized that there would be a significant relation between these variables in 
healthy children. Consistent with this hypothesis, we found that children who have more 
empathetic tendencies display more prosocial behaviors in their everyday life. Interestingly, 
although both cognitive and affective components of empathy were significantly related to 
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prosocial tendencies, the correlation was stronger with cognitive empathy. This component 
represents the “ability to intellectually take the role or perspective of another person involving 
the ability to decode and label emotions and their situational cues” (Dadds et al. 2008), 
suggesting that prosocial actions not only rely on the affective reactions that inform us of 
another’s distress, but especially on a cognitive understanding of the situation that provoked 
the emotional reaction. Presumably, affective empathy contributes to alerting the child of the 
emotional relevance of the situation through a physical emotional reaction (e.g. pain, fear, 
etc.). Cognitive empathy, on the other hand, provides the perspective of the other in need, by 
allowing the child to understand the emotion within the context of the specific social situation 
and offering cues for displaying an appropriate response that contributes to reducing or 
eliminating distress in others.  
 
Consistent with our hypothesis regarding EF and prosocial tendencies, the results of this study 
revealed that children’s everyday EF was moderately linked to their prosocial tendencies. 
Specifically, children’s prosociality was positively related to both their capacity to regulate 
behaviors (including emotional regulation, inhibition and flexibility) and their metacognitive 
skills, such as planning, initiation, working memory, monitoring and organization. The 
association with behavioral regulation is consistent with previous research (Batson & Shaw, 
1991; Hughes, White, Sharpen, & Dunn, 2000; Lockwood et al., 2014), suggesting that 
difficulties in regulating behaviors in general, and emotions in particular, may hamper the 
display of prosocial actions. Children overwhelmed with their own emotions or behavior may 
be less psychologically available to detect the emotional and behavioral cues that are 
indicative of the distress of another person, or may be less able to establish the self-other 
distinction, distancing themselves from other’s emotions, in order to help them. Interestingly, 
within metacognition, the skill showing the strongest association with prosociality was 
initiation, i.e. the ability to begin an action and to independently generate ideas, responses, or 
problem-solving strategies (Gioia et al., 2000), suggesting that even when other executive 
skills are related to prosocial behavioral tendencies, the ability to initiating organized actions 
for problem-solving may particularly facilitate the display of prosocial actions. This result 
sheds light on the cognitive aspects involved in the decision-making process of helping, where 
it is not only important to empathize with the person in need, but also to be able to determine 
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what concrete actions need to be engaged, in line with claims proposing that top-down 
information processing, particularly EF, act as a modulator of basic affective and cognitive 
information in the preparation of a behavioral social response (Decety & Lamm, 2006), and 
with Crick and Dodge’s (1994) model of social information processing. Moreover, with regard 
to the consistent positive relation between prosocial behaviors and peer relationships (Layous 
et al., 2012; Warden & MacKinnon, 2003; Wentzel et al., 2004) and the reciprocal influence 
between social interactions and EF during development (Fernyhough, 2010; Lewis & 
Carpendale, 2009; Vygotsky, 1978), it is also plausible that prosocial children have more 
social opportunities to engage in positive social interactions that contribute to the training and 
improvement of EF skills. 
 
Children’s aggressive behavioral tendencies and its relation with executive functioning and 
empathy 
 
Based on the literature described in the introduction, we anticipated finding a strong negative 
association between children’s EF and aggressive tendencies and a low to moderate negative 
relation with empathy. As expected, we found that greater aggressive tendencies were strongly 
related to poorer executive skills and moderately related to poorer empathy. Aggression was 
moderately related to cognitive empathy and metacognition and strongly related to behavioral 
regulation skills (including emotional regulation, inhibition and flexibility), but not related to 
affective empathy. These results provide interesting insights about the role of emotion 
processing in aggression. First, the results suggest that in healthy children, those showing 
more aggressive behavior do not have fewer affective reactions when they witness another’s 
distress, in keeping with the study conducted by Lovett and Sheffield (2007) in which 
affective empathy was related to aggression during adolescence, but not in childhood. 
However, more aggressive children had poor emotional regulation and inhibitory skills, in 
consonance with previous studies (Ellis et al., 2009; Giancola et al., 1996; Giancola & 
Mezzich, 2000; Monette et al., 2015; Riccio et al., 2011; Séguin & Zelazo, 2005). Thus, 
despite having an adequate capacity to react emotionally to another’s distress, poorer 
regulation of their own negative emotions during conflictual social interactions may lead 
children to impulsive aggression. Moreover, the results indicate that cognitively, healthy 
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children displaying more aggressive behaviors had more difficulties understanding the 
situation from the other’s point of view, but were also less metacognitive in their everyday 
life. Hence, it is likely that aggressive children misunderstand social situations more 
frequently, being exposed to conflictual interactions that they face having less emotional and 
behavioral control, which increases the possibility of an aggressive response.      
 
EF as a mediator of  the relation between empathy and prosocial/ aggressive tendencies 
 
The second aim of this study was to assess the mediating role of EF in the relation between 
empathy and prosocial and aggressive tendencies. As hypothesized, we found a significant 
mediation effect of everyday EF on the relation between empathy and children’s prosocial and 
aggressive tendencies. Whereas the association between empathy and prosociality has been 
theoretically and empirically supported, this study provides a novel finding demonstrating 
that, in middle childhood, everyday EF plays a mediating role in this relationship, in keeping 
with (Decety & Lamm, 2006) empathy model in which top-down information processing 
influences bottom-up information. Moreover, this result is consistent the study conducted by 
Lockwood et al. (2014), in which the link between empathy and prosociality was mediated by 
emotion regulation skills, albeit in adults. The current study found a similar result with 
typically developing children using a measure that explores the use of an array of EF skills in 
everyday settings. This suggests that whereas the relationship between empathy and 
prosociality is explained in part by executive skills underlying empathy (for instance, 
inhibition and flexibility necessary for reaching self/other differentiation and perspective-
taking), there is a significant direct association that seems to be related exclusively to the core 
construct of empathy, namely, automatized emotional reactions and internal representations 
that emerge when we witness another’s distress (Hoffman, 2000).  
 
On the other hand, we observed that inter-individual differences in EF in typically developing 
children fully explain the relationship between empathy and aggression. If we consider that 
aggression scores were significantly related to global and cognitive empathy scores, but not to 
affective empathy, it is likely that executive skills are strongly implicated in the process of 
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taking another’s point of view during social situations, explaining the full mediation. 
According to this result, aggressive tendencies in healthy children would not be associated 
with less sensitivity to another’s distress, but to poorer understanding of another’s point of 
view. The mediating role of EF also provides interesting information for understanding 
inconsistencies in the results concerning the relation between empathy and aggressive 
behavior (Maibom, 2012), since inter-individual differences in EF have shown to affect this 
association.   
 
The predictive role of EF and empathy in prosocial and aggressive behavioral tendencies 
 
Grounded in the multifactorial approach proposed by the SOCIAL model, the third goal of this 
study was to explore the combined contribution of empathy and EF to children’s prosocial and 
aggressive tendencies, after controlling for sociodemographic variables. As observed in other 
studies, children’s prosocial tendencies were not explained by age (Flynn et al., 2015; Girard 
et al., 2014), nor by gender (Doctoroff et al., 2006), but EF had a small though significant 
effect on prosociality. Interestingly, empathy made a significant additional contribution to 
prosociality in typically developing children. Empathy and EF are independent predictors of 
children’s prosocial tendencies and together they have a medium effect on the variability in 
children’s prosociality, which is theoretically relevant considering the multiple factors that 
influence prosocial behavior. Consistent with the idea that prosocial and aggressive behavior 
are not influenced in the same manner, we observed that age and gender had a medium effect 
on aggressive tendencies, in keeping with the studies on physical aggression (Tremblay & 
Naguin, 2005), which indicate that boys showed more aggressive behaviors than girls and that 
aggression tends to decrease from early to middle childhood, as it becomes replaced by more 
adaptive forms of conflict resolution. Despite the contribution of age and gender, everyday EF 
had an additional large effect on aggressive tendencies, which indicates that, in typically 
developing children, executive skills are fundamental in the regulation of aggression. The 
inclusion of empathy, however, had no additional effect on aggression, in line with the full 
mediation described above. In the final model, age and everyday EF were significant, 
independent predictors of aggressive behavioral tendencies.   
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Limitations and Conclusions 
 
This study provides novel information about the links between EF, empathy and prosocial and 
aggressive behavioral tendencies in typically-developing children. To our knowledge, this is 
the first study exploring the different mediating role of EF in the relationship between 
empathy and prosocial and aggressive tendencies in middle childhood and contributes to an 
understanding of how EF may directly and indirectly influence social interactions in 
particular, and social development in general. Moreover, this study confirms the claim that 
prosocial and aggressive behavior should not be considered merely as mirror behaviors, since 
despite their association, we observed that age gender, EF, and empathy contributed 
differently to them. Furthermore, given the role of EF in social interactions observed in this 
study, it would seem important to incorporate interventions oriented towards enhancing 
children’s EF into prevention programs focused on fostering positive social interactions in 
childhood.  
 
In spite of these contributions, the present study has some limitations that need to be taken into 
account. First, prosocial and aggressive behavior are influenced by multiple interactive factors. 
In this study, we focused on two individual socio-cognitive skills relevant to the regulation of 
social interactions according to literature; however, a modest sample size limited inclusion of 
additional environmental, cultural, and individual variables that could also contribute to 
prosocial and aggressive behaviors, such as school climate, family and personal attitudes, and 
beliefs, etc. These could be explored in a larger sample in order to build an even more 
comprehensive view of the proximal and distal predictors of prosocial and aggressive 
behavior. Moreover, further studies using a longitudinal design could more accurately explore 
how the development of these socio-cognitive skills during childhood predicts later prosocial 
and aggressive tendencies. The measures used in this study were based on parent-report in 
order to obtain information about children’s abilities and behavior in everyday situations. We 
recognize, however that other sources of information, such as third party reports or direct 
observational assessment could have provided a richer appreciation of children’s behavior. 
Also, it is relevant to consider that the measure of aggressive behavior utilized in this study is 
a behavior problem scale and not a specific measure of aggression, as such it mainly addresses 
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direct verbal and physical aggression. The results are therefore not generalizable to indirect or 
relational aggression, which tend to be more frequent with age and amongst girls 
(Vaillancourt, 2005). Finally, the correlational findings of this study highlighted the 
contribution of EF and empathy to prosocial and aggressive behaviors in a cross-sectional 
design, and while we explored the contribution of EF to social interactions, psychological and 
neuropsychological theories propose that social interactions also have a central role in the 
development of EF skills (Fernyhough, 2010; Lewis & Carpendale, 2009; Vygotsky, 1978) 
and the results may therefore also be explained in the inverse direction. Thus, prevention 
programs fostering positive social interactions could potentially also contribute to the 
enhancement of children EF. 
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Table 1. Sociodemographic characteristics of the participants. 
 
Variable Frequency % 
Gender   
Male  39 48.8 
Female  41 51.2 
Ethnic origin    
White  74 92.5 
Hispanic 4 5 
African-American  2  2.5 
Total gross annual household income (CAN $)  
Below 20 000 $ 6  7.5 
20 000 through 39 000 $ 12    15  
40 000 through 59 000 $ 18 22.5 
60 000 through 79 000 $ 22 27.5 
80 000 through 99 000 $ 17 21.3 
100 000 $ and more 5   6.3 
SES on the basis of the annual household income1 
High SES  5  6.3 
Middle SES  57   71.2 
Low SES 18 22.5 
Maternal education     
Doctoral degree 3 3.7 
Master’s degree 2  2.5 
Bachelor’s degree 10 12.5 
College  29 36.3 
High school graduate 28   35 
Incomplete high school  8   10 
Paternal education     
Doctoral degree 1 1.2 
Master’s degree 4     5 
Bachelor’s degree 5 6.2 
College  16   20 
High school graduate 35   43.8 
Incomplete high school  16   20 
Missing values 3  3.8 
 
1 Statistics Canada, 2015.   
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Table 2. Main descriptive results and correlations1  
 
Variable M SD  Correlation 
Age Gender SES  Prosocial 
behavior 
Aggressive 
behavior  
Age in months 111 20.1 1 .03 -.08 .02 -.32** 
Gender - - .03 1 -.01 -.21 .28* 
SES composite z score     0.2     .7 -.08 -.01 1 .01 .09 
Intellectual functioning (WASI IQ) 108.3 10.1 .18 .05 -.03 .07 -.10 
Prosocial behavior a   81.4 12.3 .02 -.21 .01 1 .28* 
Aggressive behavior b     6.6  5.5 -.32** .28* .09 -.28* 1 
Everyday EF difficulties c 119 23.5 -.11 .30** .15 -.38** .66** 
Behavioral regulation difficulties d   45.1  9.9 -.18 .28* .11 -.35** .82** 
Metacognition difficulties e   74.2 15.9 -.04 .27* .13 -.35** .46** 
Empathy (total score)f   32.8 23.1 .33** -.17 -.05 .33** -.30** 
Cognitive empathy g   25 14.1 .31** -.20 -.04 .46** -.49** 
Affective empathy h   23.5 18.6 .28* -.16 -.04 .26* -.14 
* p  <.05  ** p <.01.  *** p <.001   
1 Pearson correlation coefficients and Point biserial correlation coefficients for analysis including gender.   
a  Prosocial Tendencies Measure total score b CBCL, Raw Aggressive behavior score; .c BRIEF-P Raw Global executive Composite score  
d BRIEF-P Raw Behavioral Regulation Index score; e BRIEF-P Raw Metacognition Index score; f Griffith Empathy Measure total score  
g Griffith Empathy Measure Cognitive empathy score; h Griffith Empathy Measure Affective empathy score. 
 
 
Table 3. Predictors of prosocial and aggressive behavior in childhood 
 
Predictor  
      Prosocial behavior  Aggressive behavior 
     D R2 b     D R2 b 
Step 1     .04      .19***  
Age  .02  -33** 
Gender  -.21  .29** 
Step 2      .11**      .32***  
      Age  -.02     -.26** 
Gender   -.10  .11 
Everyday EF difficulties  -.35**  .60*** 
Step 3        .07**     .00  
 Age  -.11  -.24** 
Gender   -.07  .10 
Everyday EF difficulties  -.30**  .59*** 
Empathy  .28*  -.06 
Total R2       .22**    .51*** 
n        80     80  
 
* p  <.05  ** p <.01.  *** p <.001 
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Figure 1: The socio-cognitive integration of abilities model (SOCIAL, Beauchamp & 
Anderson, 2010).  
 
 
 
 
 
Figure 2: The mediating role of EF on the relationship between empathy and prosocial and 
aggressive behavior.  
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Abstract 
 
Tourette’s Syndrome (TS) is a neurodevelopmental motor disorder frequently accompanied by 
comorbid conditions. Although tic severity and comorbidity may explain social problems in 
some individuals with TS, studies in adults suggest that TS may also be related to impairments 
in social cognition, which may underpin social competence. However, no studies on social 
cognition has been conducted in pediatric TS. The current study investigated executive 
functioning (EF), social cognition and behavior in youth with TS and healthy controls, and the 
factors contributing to social difficulties in TS. Globally, youth with TS had more problems 
than their peers on tasks of theory of mind, everyday EF, behavioral, emotional and social 
functioning. Those with more severe tics had poorer moral reasoning skills and EF, as well as 
more social difficulties. Tic severity, EF and social cognition explained a significant 
proportion of variance in social difficulties in youth with TS. These results provide novel 
information concerning social cognition in pediatric TS and offer additional 
neuropsychological indicators for detecting youth that may be at higher risk for presenting 
social difficulties.  
 
Keywords: Tourette’s Syndrome, social cognition, theory of mind, moral reasoning, executive 
functioning.  
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Introduction 
 
Tourette’s Syndrome (TS) is a neurodevelopmental disorder characterized by the presence of 
multiple and fluctuating motor and vocal/phonic tics, beginning before adulthood (American 
Psychiatric Association, 2013). The syndrome is four times more frequent in males than in 
females, with a worldwide prevalence estimated at 1%, and a pediatric prevalence between 
0.4% and 3% (Robertson, 2008). The etiology of TS is complex and not fully understood, 
involving the interaction of genetic and environmental factors (Hoekstra, Dietrich, Edwards, 
Elamin, & Martino, 2013; Pagliaroli, Veto, Aranyi, & Barta, 2016; Pauls, Fernandez, 
Mathews, State, & Scharf, 2014). 
 
TS symptoms typically emerge during early to middle childhood, with a peak severity between 
preadolescence and early adolescence, and a decrease in tics through late adolescence (Bloch, 
State, & Pittenger, 2011; Woods, Piacentini, & Walkup, 2007). The phenomenology of TS is 
variable since the severity and nature of tics differ between individuals and because the 
majority of individuals diagnosed with TS have comorbid conditions. Attention-deficit 
hyperactivity disorder (ADHD) and obsessive-compulsive disorder (OCD) are the most 
commonly associated conditions, but oppositional defiant disorder (ODD), conduct disorder, 
anxiety, depression and autism spectrum disorder are also more frequent in TS than in the 
general population (Centers for Disease Control and Prevention, 2009; Freeman et al., 2000; 
Mol Debes, 2013; Robertson, 2006a, 2006b).  
There is compelling evidence that the basal ganglia, particularly the striatum, are implicated in 
the pathophysiology of TS (Baym, Corbett, Wright, & Bunge, 2008; Marsh et al., 2004; 
Peterson et al., 1993; Peterson et al., 2003; Robertson & Cavanna, 2009; H. S. Singer et al., 
1993; Worbe et al., 2012). Along with regulating motor control, the basal ganglia (via cortico-
striato-thalamo-cortical circuits) are implicated in high-order cognition, including executive 
functioning (EF), motivation and social behavior (for a review see(Leisman, Braun-Benjamin, 
& Melillo, 2014). Moreover, some studies have detected structural and functional 
abnormalities in specific brain regions that contribute to the social brain network, such as the 
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amygdala (Neuner et al., 2010; Neuner et al., 2011), the temporo-parietal junction (Eddy, 
Cavanna, Rickards, & Hansen, 2016), the insula (Tinaz, Malone, Hallett, & Horovitz, 2015) 
and the orbitofrontal cortex (Braun et al., 1995), suggesting that TS may have implications for 
social competence and functioning.   
Social functioning in Tourette’s Syndrome  
Although TS is described as a motor neurodevelopmental disorder, there is growing empirical 
support for the presence of difficulties in the social domain. Several studies report social 
adaptation difficulties in individuals with TS (Budman, Rockmore, Stokes, & Sossin, 2003; 
Carter et al., 2000; Gorman et al., 2010), including poorer peer relationships (Bawden, Stokes, 
Camfield, Camfield, & Salisbury, 1998; O'Hare et al., 2015; Stokes, Bawden, Camfield, 
Backman, & Dooley, 1991). Tic severity, the main clinical marker of TS, may directly 
interfere with social interactions and adaptation (Eddy, Rickards, & Cavanna, 2011). Zhu, 
Leung, Liu, Zhou, and Su (2006) found that children presenting more severe tics had more 
social difficulties. Coprolalia and copropraxia are the most socially disabling symptoms of TS 
(C. Singer, 1997), but individuals may also exhibit non-obscene socially inappropriate 
symptoms (NOSIS), involving urges to act in a socially inappropriate way or make socially 
inappropriate remarks (Kurlan et al., 1996). Moreover, youth with TS tend to have more 
behavioral and emotional difficulties than their typically developing peers (Carter et al., 2000; 
Termine et al., 2006; Zhu et al., 2006).  
 
Social Cognition in Tourette’s Syndrome 
In addition to these more general manifestations of social difficulties, some studies have found 
changes in aspects of social cognition in this clinical group (Eddy & Cavanna, 2013). Social 
cognition is a broad construct referred to as the human capacity to think about others’ 
thoughts, intentions, feelings, attitudes, and perspectives, enabling us to interact in the social 
world (Sharp, Fonagy, & Goodyer, 2008). Social cognition in individuals with TS has 
received less attention than other cognitive functions and the results of the few studies 
conducted to date are mixed. Current findings do suggest that rather than a global socio-
cognitive impairment, individuals with TS present poorer performance in specific skills when 
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compared to controls (for a review see Eddy & Cavanna, 2013). 
 
Theory of Mind/ Mentalizing: ToM refers to the high-order socio-cognitive ability that 
allows us to understand other people as intentional, perceptive and emotional agents, or to 
interpret their minds in terms of intentional, perceptual or feeling states (Moll, Zahn, de 
Oliveira-Souza, Krueger, & Grafman, 2005). ToM skills in TS have been explored mainly in 
the adult population and the results indicate that individuals with uncomplicated TS (i.e. 
without comorbidity) perform comparably to controls in tasks measuring advanced ToM skills 
(Channon, Sinclair, Waller, Healey, & Robertson, 2004). Similarly, they appear to have intact 
spontaneous attribution of mental states when they observe animated triangles displaying 
movements that represent simple and complex social interactions, but interestingly, display a 
higher tendency to attribute mental states when observing triangles displaying random 
movements, which they interpret as intentional (Eddy & Cavanna, 2015). Concerning the 
detection of faux pas (defined as the recognition of a social mistake during an interpersonal 
interaction), adults with uncomplicated TS and those with comorbid conditions, have 
difficulties attributing false beliefs to the person committing the faux pas, which leads them to 
interpret socially inadequate behaviors as intentional rather than accidental, a misinterpretation 
that could impact everyday social interactions (Channon, Drury, Gafson, Stern, & Robertson, 
2012; Eddy, Mitchell, Beck, Cavanna, & Rickards, 2010a, 2010b). In line with these results, 
Eddy, Macerollo, Martino, and Cavanna (2015) found that adults with TS were less likely to 
take another’s perspective and experienced elevated personal distress when witnessing intense 
emotional situations. Studies also report some difficulties in the understanding of non-literal 
language. For example, in one study, adults with TS did not differ from controls in their 
capacity to detect indirect requests, however, they had more difficulties in detecting sarcasm 
and metaphors, which were interpreted as literal or non-sense remarks. Humorous stories 
involving sarcasm and irony were also less well understood by participants with TS, especially 
due to literal interpretations of the comments (Eddy, Mitchell, Beck, Cavanna, & Rickards, 
2011; Eddy et al., 2010a, 2010b). Finally, while Baron-Cohen, Jolliffe, Mortimore, and 
Robertson (1997) found an adequate capacity to infer mental states from the photographs of 
people’s eyes in a small group of adults with TS, Eddy, Mitchell, et al. (2011) detected poorer 
performance on the same task in a larger sample of adults with TS, as well as more difficulties 
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in identifying facial expressions showing socially competitive emotions, such as gloating. 
Social reasoning: Studies exploring skills involved in social reasoning have also 
focused only on adults with TS and the results are not conclusive. On one hand, Channon, 
Crawford, Vakili, and Robertson (2003) found that adults with TS without comorbidity 
proposed fewer solutions and chose less pertinent solutions when faced with everyday social 
problems than controls. And, in a study investigating probabilistic reasoning, individuals with 
TS showed a “jumping to conclusions bias”, requiring less information before making 
decisions (Eddy & Cavanna, 2014), which could have an impact on social reasoning and social 
decision-making.  
On the other hand, a study detected intact counterfactual thinking skills in a group of 
adults with TS and comorbid conditions when compared to controls (Zago et al., 2014). 
Counterfactual thinking refers to the ability to generate mental alternatives to past events (if 
only… situations). After recalling a real-life negative event, individuals with TS demonstrated 
an adequate capacity to generate spontaneous mental alternatives to modify the negative 
outcome. Counterfactual thinking is thought to sustain moral reasoning (MR), moral 
judgement and moral decision-making (Byrne, 2016). A recent study with healthy adults 
found that generating counterfactual alternatives is more effortful when situations involve MR 
than interpersonal or neutral reasoning (Migliore, Curcio, Mancini, & Cappa, 2014).  MR, is a 
socio-cognitive skill that, to our knowledge, has not been explored in individuals with TS. 
MR, the thinking mechanism through which moral judgments about right and wrong are 
attained (Moll et al., 2005) is considered a functionally integrated ability underpinned by 
neural networks combining affective, cognitive and motivational processes across 
development and rooted in social experience (Decety & Howard, 2013). MR skills have been 
associated with executive functioning (Anderson, Bechara, Damasio, Tranel, & Damasio, 
1999; Cottone, Drucker, & Javier, 2007; Couper, Jacobs, & Anderson, 2002; Hinnant, Nelson, 
O'Brien, Keane, & Calkins, 2013; Kretschmer, Lampmann, & Altgassen, 2014; Vera-Estay, 
Dooley, & Beauchamp, 2015; Vera-Estay, Seni, Champagne, & Beauchamp, 2016; Wain & 
Spinella, 2007) and ToM skills (Killen, Mulvey, Richardson, & Jampol, 2011; Lagattuta, 
2005; Smetana, Jambon, Conry-Murray, & Sturge-Apple, 2012; Vera-Estay et al., 2016; 
Wainryb & Brehl, 2006), two domains that could be impaired in some individuals with TS.  
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Executive Functioning in Tourette’s Syndrome 
 
Although TS does not seems to be related to severe neuropsychological deficits in intellectual, 
attentional, mnesic and executive domains, results are mitigated regarding the existence of 
specific and subtle cognitive deficits (Robertson & Cavanna, 2009). Executive functions are a 
broad range of skills implicated in regulating thinking and behavior (Kerr & Zelazo, 2004). 
Several studies report no differences in children with TS compared to controls in this  area 
(Drury et al., 2012; Mahone, Koth, Cutting, Singer, & Denckla, 2001; Ozonoff & Jensen, 
1999; Ozonoff, Strayer, McMahon, & Filloux, 1994; Roessner, Albrecht, Dechent, Baudewig, 
& Rothenberger, 2008; Sukhodolsky, Landeros-Weisenberger, Scahill, Leckman, & Schultz, 
2010) and two studies have even found enhanced cognitive control in a highly demanding task 
in children with TS compared to healthy controls (Jackson, Mueller, Hambleton, & Hollis, 
2007; Mueller, Jackson, Dhalla, Datsopoulos, & Hollis, 2006). However, others report poorer 
performance compared to controls in some executive skills, including verbal fluency, working 
memory, inhibition, categorization, and cognitive flexibility, even in individuals with TS 
without comorbidities and everyday executive difficulties (Baym et al., 2008; Channon, Pratt, 
& Robertson, 2003; Hovik et al., 2014; Rasmussen, Soleimani, Carroll, & Hodlevskyy, 2009; 
Schuerholz, Baumgardner, Singer, Reiss, & Denckla, 1996). As would be expected, children 
with TS and comorbid conditions, particularly ADHD, tend to show more executive 
difficulties (Channon, Pratt, et al., 2003; Mahone et al., 2002; Rasmussen et al., 2009), 
although some studies still report no differences (Cirino, Chapieski, & Massman, 2000; Drury 
et al., 2012).  
 
In conclusion, despite consistent reports of behavioral and emotional difficulties in individuals 
with TS, it is unclear whether these are accompanied by specific socio-cognitive impairments. 
Given that current theoretical models of social competence/function highlight the interaction 
of executive and socio-cognitive skills in the emergence of social competence through 
childhood and adolescence (Beauchamp & Anderson, 2010; Yeates et al., 2007), that studies 
in other pediatric clinical groups have found an association between EF and social adaptation 
(Barkley, 1997; Fischer, Barkley, Smallish, & Fletcher, 2005; Ganesalingam et al., 2011; 
Hughes, White, Sharpen, & Dunn, 2000; Lopez, Lincoln, Ozonoff, & Lai, 2005; Speltz, 
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DeKlyen, Calderon, Greenberg, & Fisher, 1999), and that recent research in pediatrics 
suggests a relationship between executive and socio-cognitive skills (Hinnant et al., 2013; 
Vera-Estay et al., 2015; Vera-Estay et al., 2016), it is relevant to explore these skills in TS 
during sensitive developmental periods in order to determine whether social difficulties found 
in adults are founded in earlier impairments that could improve with timely intervention. 
Therefore, the current study aimed to 1) compare social cognition (MR and ToM), executive 
functioning, and behavioral and emotional difficulties in youth with TS and a control group; 2) 
Explore the association between social cognition and executive functioning, as well as, 
behavioral and emotional difficulties in each of the groups. 3) Explore whether tic severity is 
associated with social cognition, EF, and behavioral and emotional difficulties in the TS 
group; 4) Explore the potential contribution of tic severity and executive and socio-cognitive 
skills to social difficulties of youth with TS.  
 
Methods 
 
Participants 
 
Thirty children and adolescents between 8 and 18 years (6 females, M = 13.8, SD = 2.3 years) 
diagnosed with Tourette’s Syndrome were recruited from the TS clinic at the CHU Sainte-
Justine on a volunteer basis, according to the following inclusion criteria: (i) aged 8 to 18 
years; (ii) confirmed diagnosis of TS by psychiatrist or neurologists at the TS clinic and (iii) 
fluent in French or English. The exclusion criteria were diagnosis of Autism Spectrum 
Disorder, Intellectual disability or below average intellectual functioning, as defined by an IQ 
score below 80. Participants diagnosed with TS were matched on sex, age (1 year or less), and 
intellectual functioning (within 1 SD), with 30 typically developing children and adolescents. 
The inclusion criteria for the matched control group were (i) aged 8 to 18 years (ii) fluent in 
French or English. The exclusion criteria were (i) clinical diagnosis of any psychiatric or 
neurological condition and (ii) intellectual disability or below average intellectual functioning, 
as defined by an IQ score below 80.   
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All participants completed a battery of neuropsychological tasks measuring intellectual 
functioning, executive functions and social cognition. Parents of the participants completed 
questionnaires regarding their child’s development, everyday executive functioning and 
behavioral and emotional difficulties. The Research Ethic Committee at the CHU Sainte-
Justine Research Center approved the study. Participants and their parents provided written 
informed consent prior to participation and received a 30$ compensation.  
 
Measures 
 
Descriptive measures 
 
Demographic and Developmental Questionnaire: Parents’ of participants completed an in-
house questionnaire pertaining to their child’s medical, developmental and social history, as 
well parents’ education level and ethnicity.  
 
Intellectual functioning: The Wechsler Abbreviated Scale of Intelligence (WASI, Wechsler, 
1999) was used to provide an estimate of general intellectual ability based on the Vocabulary 
and Matrix Reasoning subtests (IQ, M =100, SD = 15) for descriptive and matching purposes. 
 
Tic Severity and tic-related impairment: The Yale Global Tics Severity Scale (Leckman et al., 
1989) was used to assess current tic severity and tic-related impairment in the TS group 
according to parents’ report. This scale evaluates the number, frequency, intensity, and 
complexity of motor and vocal/phonic tics, providing a Total tic severity score (0-50) and an 
Impairment score (0-50), with higher scores indicating a more negative impact of tics in the 
participant’s life. The Global Yale Tic Severity score (0-100) represents the sum of both 
scores.  
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Executive functioning measures 
 
Executive functioning: Five tasks from the Delis Kaplan Executive Function System 
standardized battery (D-KEFS,(Delis, Kaplan, & Kramer, 2001) were used to measure 
participants’ executive functioning.  
 
  Color-Word Interference test: This test measures the ability to inhibit an over-learned 
response in reaction to conflicting verbal and visual information. In the third condition, the 
examinee must name the dissonant ink colors in which color words are printed. The raw errors 
score of this condition was used as a main measure of inhibition, while the raw completion 
time score was used as a complementary variable.  
 
Trail making test: This paper-and-pencil test consists of a visual cancellation task 
(Visual scanning) and a series of connect-the-circle tasks (Number sequencing, Letter 
sequencing, Number–letter switching and Motor speed). The raw completion time score for 
Condition 4 (Number–letter switching) was used as a measure of cognitive flexibility (non-
verbal modality).  
Tower test: In this task, participants must move five disks across three pegs to build a 
target tower in the fewest numbers of moves possible while respecting several rules. The raw 
total achievement score was used as a measure of planning. Higher scores indicate enhanced 
performance.  
20 Questions test: The participant is presented with a stimulus page containing thirty 
common objects and has to ask the fewest numbers of yes/no questions to identify the target. 
This task measures the ability to use abstract thinking in a strategic manner. Conceptual 
reasoning was measured using the raw “initial abstraction” score, whereas feedback utilization 
was measured using the raw “total questions asked” score. Higher scores indicate enhanced 
performance in conceptual reasoning and poorer performance in feedback utilization.  
Verbal Fluency Test: This test measures the ability to generate words that begin with a 
specific letter (Condition 1) or from a semantic category (Condition 2), and shift between 
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semantic categories (Condition 3). A verbal fluency score was obtained using the second 
condition, whereas a cognitive flexibility score (verbal modality) was obtained using the raw 
total switching accuracy score on Condition 3. In both tasks, higher scores indicate enhanced 
performance.  
Everyday executive functioning: The Behavior Rating Inventory of Executive 
Function, Parent Form (BRIEF-PF,(Gioia, Isquith, Guy, & Kenworth, 2000) is a 86-item 
parent-report questionnaire for children aged 5 to 18 years, assessing emotional and behavioral 
manifestations of executive functioning in both home and school environments. Parents are 
asked to rate their child’s behavior on a three-point Likert scale (never, sometimes, often), 
with higher ratings indicating greater perceived executive difficulties. The raw Global 
Executive Composite score was used as the main measure of everyday executive functioning.  
 
Social cognition measures 
Moral reasoning: The Socio-Moral Reasoning Aptitude Level task (SoMoral,(Beauchamp, 
Dooley, & Anderson, 2013; Dooley, Beauchamp, & Anderson, 2010; Vera-Estay et al., 2016) 
is a visual, computer-based task that presents moral dilemmas specifically designed for 
children and adolescents. The task has gender and age specific versions. The child version (6 
to 12 years old) includes 9 dilemmas while the adolescent version (13 to 21 years old) has 10 
dilemmas. Each dilemma (see example Figure 1) consists of an introductory screen presenting 
the name of the dilemma (e.g., teacher), three first-person perspective pictures of 
children/adolescent actors playing out various social scenarios representing a conflict centered 
on the moral domain (ex: concerns with justice, welfare/harm and rights) according to Social 
Domain Theory (Turiel, 1983), and a final screen presenting a dichotomous decision (e.g. 
whether or not to engage in a particular action, such as stealing from a shop, cheating at a 
game, etc.). Facial emotional expressions on the pictures reflect the moral situation played out. 
The aggregate number of responses is compiled to obtain a moral decision-making score, 
which ranges from 0 to 9 or 10 points depending on the version. Participants are then asked to 
provide a justification for their decision. Each participant’s justification is recorded verbatim 
and scored using a standardized coding system (Beauchamp & Dooley, 2012) based on the 
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cognitive-developmental approach to MR (Gibbs, 2010; Kohlberg, Levine, & Hewer, 1983; 
Turiel, 1983). Developmental stages of MR have been adapted to fit the social nature of the 
dilemmas in the SoMoral task and consist of the following: 1) Centrations and authoritarian-
based consequences; 2) Egocentric/pragmatic exchanges; 3) Interpersonal Focus; 4) Societal 
Regulation; and 5) Societal Evaluation (for a description of So-Moral coding and examples 
see Vera-Estay et al., 2016). Transition stages (i.e., 1.5, 2.5, etc.) are used to account for 
answers that provide elements of two consecutive reasoning stages. When elements of non-
consecutive stages are provided, the response is coded according to the highest schema 
detected. The MR maturity score (0-50) is obtained by summing the justification scores (a 
proportion was used to bring the total MR score of the child version to a common denominator 
of 50). This test has adequate inter-rater reliability and construct validity (Dooley et al., 2010). 
Each justification was scored independently by two trained raters (Intraclass correlation 
coefficient =.91) and discrepancies were resolved by discussion and consensus. In this study, 
the MR maturity total score was used as a measure of MR skills. 
 
Theory of Mind: To assess children’s ability to infer other people’s mental states, the Theory 
of Mind Picture Stories task (Bechi et al., 2012; Brune, 2005) was administered. This task 
consists of six cartoon picture stories of four cards each, depicting two stories where two 
characters cooperated, two stories where one character deceived another and two stories 
showing two characters cooperating to deceive a third. The cards are presented face-down in 
mixed order; participants are asked to turn the cards over and to order them in a logical 
sequence of events. For each cartoon story sequenced correctly a maximum score of 6 points 
can be obtained. After the participants correctly arrange the four cards, they are asked to 
answer questions that pertain to the mental states of the different characters, including 
questions of first-, second- and third-order false beliefs as well as of reciprocity, deception and 
cheating detection. For each question answered correctly, 1 point is obtained. The variables of 
interest were Total ToM (score 0-59) and third-order false beliefs (scores 0 to 3, e.g. In a 
scenario concerning deception, participants respond to the question “What does the boy expect 
the girl thinks he wants to do?’’).  
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Behavioral and emotional difficulties: The Child Behavior Checklist for ages 6-18 (CBCL 6-
18 years,(Achenbach & Rescorla, 2001) is a parent-report questionnaire on which children are 
rated on internalizing and externalizing problems, including eight behavioral domains: 
Anxious / Depressed, Withdrawn / Depressed, Somatic Complaints, Social Problems, Thought 
Problems, Attention Problems, Rule-Breaking Behavior and Aggressive Behavior. Items are 
rated from 0 (not true) to 2 (Very true or often true). The raw total problems score was used as 
the main variable of behavioral and emotional difficulties, whereas the raw social problems 
scale score was used as a complementary measure of social adaptation. 
 
Statistical analyses 
 
Statistical analyses were performed using SPSS 21.0 software. Prior to all statistical analyses, 
data were examined for violations of the assumption of normality. As participants with TS and 
typically developing youth were matched for sex, age and intellectual functioning, paired-
sample t-tests were used to explore differences between groups on social cognition (So-Moral 
and ToM tasks), executive functioning (DKEFS subtests and BRIEF) and behavioral and 
emotional difficulties (CBCL). A sensitivity analysis was also conducted by performing 
paired-sample t-tests including only the subgroup presenting TS and ADHD (with or without 
other comorbidities) in the clinical group. As the results did not differ, the differences 
presented below and in Table 1 represent the total clinical sample. Pearson correlation 
coefficients were calculated to determine the relationship between socio-cognitive measures 
and the main study variables in each group.  A hierarchical regression was conducted in order 
to explore the factors that contribute to social problems (outcome variable of interest) in youth 
with TS. Tic severity was included in the first block since this clinical marker of TS may 
directly interfere with social interactions and adaptation (Eddy, Rickards, et al., 2011). EF was 
added in the second block given the relation between this domain and social functioning in 
healthy and clinical population (Beauchamp & Anderson, 2010). Finally, ToM or MR skills 
were entered in a third block in order to determine whether social cognition plays a role in 
predicting social difficulties in youth with TS, over and above tic severity and EF. Due to the 
small size of the sample, we reported adjusted R2. Results corresponding to p < .05 were 
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considered statistically significant. The strength of correlations and effect sizes were 
determined according to Cohen’s criteria (1988). 	  
Results 
Descriptive results 
According to the medical report, most of the participants with TS (90%, n=27) had comorbid 
conditions (83% attention deficit disorder with and without hyperactivity; 53% depression or 
anxiety disorders; 23% obsessive-compulsive disorder; 23% learning disabilities and 17% 
oppositional defiant disorder) and were on regular medication (87%; 40% selective alpha2A-
adrenergic receptor agonists, 30% selective serotonin reuptake inhibitors (SSRIs), 30% 
antipsychotics; 20 % amphetamine- based psychostimulants; 17% methylphenidate-based 
psychostimulants; 10 % selective noradrenaline reuptake inhibitors (SNRIs); 10% 
anticonvulsants and 3% benzodiazepines). According to the Yale Global Tics Severity Scale 
(Leckman et al., 1989), global tic severity was minimal or mild in 51.8 % of the participants, 
moderate in 40.7 % and marked or severe in 7.5 % of participants. Most of the youth in the 
study were Caucasian (TS group: Caucasian 97%, Multiracial 3%; Control group: Caucasian 
73%; Hispanic, 10%; Arabic, 10%; Asian 7%). Paired-samples t-tests (see Table 1) revealed 
no differences regarding age, maternal education level and intellectual functioning between TS 
and control participants.  
 
-   insert Tables 1 here  – 
 
Group differences on social cognition, executive functioning and behavioral/ emotional 
functioning 
 
As shown in Table 1, Total ToM skills were significantly poorer in TS youth than in the 
control group. The effect size of this difference (η2 =.53) is large according to Cohen’s 
criteria. Youth with TS also had significantly more difficulties in everyday executive 
functioning than their healthy developing peers, according to parent reports. The eta squared 
statistic indicates a large effect size according to Cohen’s criteria (global everyday EF, η2 
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=.68).  Moreover, youth with TS had significantly more behavioral and affective difficulties 
than the control group, according to parent reports, since all the CBCL scales revealed 
significant differences, with effect sizes ranging from η2 =.31 to η2 =.68. Of note, the Social 
problems scale showed one of the strongest effect sizes (η2 =.62). However, youth with TS did 
not differ significantly from the control group on MR skills, nor on direct measures of 
executive functioning.  
 
Social cognition and its link with executive functioning and behavioral and emotional 
difficulties 
 
Correlations between social cognition measures and the other study variables are presented in 
Table 2. 
 
Social cognition skills and executive functioning 
 
Both youth with TS and control youth who showed more mature MR had better verbal and 
non-verbal cognitive flexibility, as well as better semantic verbal fluency.  
 
Moreover, youth with TS who displayed better MR skills were described by their parents as 
having fewer everyday EF problems. In the control group, more mature MR skills were also 
positively related to planning skills, performance on the inhibition task and understanding of 
third-order false beliefs.  
 
Youth with TS who were better at understanding third-order false beliefs performed better on 
verbal and non-verbal cognitive flexibility tasks, as well as in the verbal fluency task. They 
also made fewer errors in the inhibition task and completed it in less time. Feedback utilization 
was related to better understanding of third-order false beliefs, but also to global ToM skills. 
In the control group, global ToM skills were related to better planning skills, better non-verbal 
cognitive flexibility and faster performance in the inhibition task. 
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Social cognition and behavioral/emotional difficulties 
 
While MR skills were not related to global scores of behavioral and emotional difficulties in 
either group (CBCL total raw score), youth with TS who had poorer MR skills had more 
social (r=-.39, p=.03), thought (r=-.36, p=04) and attention problems (r=-.41, p=03), according 
to parent reports. Youth with TS who demonstrated better understanding of third-order false 
beliefs were described by their parents as having fewer behavioral and emotional difficulties. 
 
Tic severity, social cognition, EF, and behavioral/emotional difficulties in the TS group 
Tic severity was associated with poorer, feedback utilization and everyday EF. Moreover, tic 
severity was related to poorer MR skills and more behavioral and emotional difficulties, 
including social (r=.44, p=.02), thought (r=.64, p<.001), and attention (r=.62, p<.001) 
problems, as well as rule-breaking behavior (r=.65, p<.001). These associations were also 
significant when replacing the tic severity score by the global tic severity score (including tic 
severity and tic-related impairment), which was also related to cognitive flexibility (verbal 
modality) (r=.-.41, p=.03).   
 
Predictors of social difficulties in youth with Tourette’s Syndrome 
As shown in Table 3, tic severity explained 16% of the variance in social difficulties in youth 
with Tourette’s Syndrome, F (1,24) = 5.829, p = .024) (see Table 3). Introducing verbal 
fluency, feedback utilization and everyday EF to the model explained an additional 41% of the 
variance in social difficulties scores and the change in R² was significant, (F change (3,21) = 
8.551, p = .001). Finally, the inclusion of Total ToM skills and MR scores in Step 3 explained 
an additional 12% of the variation in social difficulties scores and the change in R² was 
significant, F change (2,19) = 4.814, p = .020). Together, the variables included in the 
regression model explained 68% of social difficulties scores (F (6,19) = 10.008, p < .001), 
considered a large effect size (ƒ2 = 2.1). Both, everyday EF (β=.55, p=.005) and total ToM 
skills (β=-.40, p=.006) were significant, independent predictors of social difficulties in the 
final model. These results did not differ when replacing the tic severity score by the global tic 
severity score in the regression model.  
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Discussion 
 
This study aimed to compare social cognition skills, executive functioning and behavioral and 
emotional difficulties in youth with TS and a matched control group. Given the presence of 
symptom heterogeneity in individuals with TS and because comparisons between clinical and 
control groups may mask relevant information concerning intragroup differences that 
contribute to a better clinical understanding of the disorder, we explored the links between 
these aspects and tic severity, as well as the potential contribution of tic severity, executive 
functioning and social cognition to social difficulties in youth with TS.   
 
The present study is the first to explore ToM and MR skills in pediatric TS. We found that 
youth with TS had poorer understanding of others’ mental states, however, their MR skills 
were comparable to controls. While performance-based measures of EF did not differ between 
groups, youth with TS had more difficulties in everyday situations that require the use and 
integration of executive skills, which is consistent with previous studies (Baym et al., 2008; 
Hovik et al., 2014; Rasmussen et al., 2009). Moreover, youth with TS had more social 
difficulties than controls and these difficulties were related to poorer everyday executive 
functioning.  Emotional and behavioral problems were also more frequent in the TS group, as 
observed in other studies (Carter et al., 2000; Termine et al., 2006; Zhu et al., 2006).  
 
The observation that ToM skills are poorer in youth with TS compared to controls is in 
keeping with previous studies conducted with adults (Channon et al., 2012; Eddy, Mitchell, et 
al., 2011; Eddy et al., 2010a, 2010b) and with a recent fMRI study (Eddy et al., 2016) that 
found differences in brain activation in adults with TS during a ToM task. The neurofunctional 
differences involved the right temporo-parietal junction (TPJ), right amygdala and posterior 
cingulate, brain regions that are associated with the social brain network (Beauchamp & 
Anderson, 2010). Moreover, in the current study, youth with TS who had poorer ToM skills 
tended to have more social problems, which may contribute to explaining the presence of peer 
relationship problems observed in other studies (Bawden et al., 1998; O'Hare et al., 2015; 
Stokes et al., 1991). Poorer results in ToM tasks and social functioning have also been found 
in patients with Huntington’s (Brune, Blank, Witthaus, & Saft, 2011; Eddy, Sira 
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Mahalingappa, & Rickards, 2012) and Parkinson’s disease (Mengelberg & Siegert, 2003; 
Saltzman, Strauss, Hunter, & Archibald, 2000; Schrag, Jahanshahi, & Quinn), two motor 
disorders that, like TS, are associated with dysfunction in the basal ganglia networks. On the 
other hand, despite the high comorbidity of ADHD and the significant group differences 
regarding attentional problems, there was no association between ToM skills and attentional 
problems in either group, suggesting that poorer ToM skills are not directly explained by 
attentional factors. Also, considering that most of the TS participants had comorbid 
conditions, particularly ADHD, the results of this study should be interpreted as more 
representative of complicated TS, though sensitivity analyses suggest that they may also apply 
to TS without ADHD. 
 
Interestingly, in the TS group, ToM skills were directly related to feedback utilization skills 
measured with a task in which participants have to identify the object that the examiner has in 
mind by asking the fewest number of yes/no questions. Hence, youth with TS who 
demonstrated poorer ToM skills, were less able to elaborate pertinent questions and use novel 
information in order to discover the examiner’s mental state, which in turn implies that they 
were less able to quickly modify their own mental state (belief about the objet chosen by the 
examiner) after each question. In terms of third-order false beliefs, although group differences 
failed to reach significance, this skill had interesting associations with other variables in the 
TS group. First, theoretically, third-order false beliefs requires the inhibition of one’s own 
knowledge in order to think about other’s knowledge (Birch & Bloom, 2004), a description 
consistent with the results indicating that more difficulties in this advanced-ToM skill were 
related to poorer feedback utilization, flexibility, inhibition and verbal fluency skills. Second, 
youth with TS who had more difficulties in detecting third-order false beliefs had more 
emotional and behavioral problems and especially, more social problems, which underscores 
the impact of advanced-ToM deficits in social functioning. While the social impact of tic 
severity and comorbidity in TS has been reported previously (Eddy, Rickards, et al., 2011), the 
current results provide novel information suggesting that youth showing more ToM or 
executive deficits may also be at higher risk of social difficulties, likely associated with poorer 
integration of others’ mental states during the analysis of social situations. Interestingly, we 
found no associations between ToM skills and tic severity, suggesting that difficulties in 
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processing information about others’ mental states is not directly explained by the potential 
interference caused by tics, but possibly to the neurofunctional differences in brain regions 
associated with the social brain network Eddy et al. (2016). Thus, youth with TS presenting 
poorer ToM skills could have social difficulties, even in the absence of severe tic 
symptomatology.  
 
While past studies have investigated some aspects of social reasoning skills in adults with TS, 
the present study is the first to explore MR skills in this disorder. Using a visual task designed 
for pediatric populations, we found that groups did not differ in terms of their MR skills, even 
when only participants with comorbid ADHD were compared to controls. The correlational 
analyses performed in this study do, however, offer more detailed information, showing that 
the reciprocal associations between MR, EF and ToM skills were different in each group. 
Thus, whereas the associations in the control group were similar to those observed in previous 
studies with healthy children and adolescents using the same MR task (Vera-Estay et al., 2015; 
Vera-Estay et al., 2016), in the clinical group we observed fewer associations with direct 
measures of EF (only flexibility and verbal fluency). However, a significant association was 
found in the TS group with everyday EF, suggesting that even though youth with TS, as a 
group, reach similar levels of MR than controls, their MR skills could be sustained differently 
by executive and ToM skills. It is possible that with TS attain normative levels of MR though 
compensatory mechanisms, such as the recruitment of alternate socio-cognitive skills.   
 
Moreover, youth with TS were described by their parents as having significantly more 
difficulties in everyday EF than controls, despite no differences in performance-based 
measures of EF. These result suggest that even when youth with TS, as a group, perform 
adequately in EF tasks in a controlled and guided setting, they have difficulties to 
independently using and integrating these EF skills in everyday behaviors. These difficulties 
in turn may affect social cognition process, such as MR. These result highlight the importance 
of including both direct and indirect measures in the neuropsychological assessment of 
pediatric TS.  
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Tic severity, socio-cognitive skills and social functioning in youth with Tourette’s Syndrome 
  
The present study explored the association between tic severity, the main clinical marker of 
TS, and other socio-cognitive and behavioral measures. Tic severity was associated with less 
mature MR, more everyday executive difficulties, poorer feedback utilization, as well as more 
behavioral and emotional problems, including more social difficulties, one of the behavioral 
aspects for which youth with TS differed most from controls. These findings indicate that, 
while MR skills are not globally impaired in TS, youth with more severe tics, executive 
difficulties and social problems could be at higher risk for presenting MR deficits. These 
results also suggest that pharmacological and behavioral treatments aimed at reducing tic 
severity may potentially have indirect effects on the enhancement of executive skills, social 
cognition and social functioning in youth with TS. We also explored the specific and 
combined contribution of tic severity, EF and social cognition on the extent of social 
difficulties in youth with TS. The presence of more severe tics in youth with TS contributed to 
explaining social difficulties. These results are in line with Zhu et al. (2006) who also found 
that youth presenting more severe tics were described by their parents as having more social 
difficulties. It is possible that severe involuntary movements and vocalizations disrupt the flow 
of social interactions. In addition, tics may also make youth more vulnerable to social 
isolation, stigmatization and intimidation, increasing their social difficulties, particularly if the 
tics involve non-obscene socially inappropriate symptoms (NOSIS), which may be mistaken 
for voluntary behaviors. Along with the contribution of tic severity, verbal fluency, feedback 
utilization and everyday EF made an additional significant contribution to social difficulties 
scores, a result in line with previous studies in other pediatric clinical groups showing the 
impact of EF on social functioning (Barkley, 1997; Fischer et al., 2005; Ganesalingam et al., 
2011; Hughes et al., 2000; Lopez et al., 2005; Speltz et al., 1999). It is interesting to note that 
while the TS group did not differ significantly from controls on direct measures of EF, 
variations in specific executive skills, along with everyday EF, predict greater social 
difficulties. After considering the contribution of tic severity and EF, we found that ToM and 
MR skills conferred additional power in predicting social difficulties, which underscores the 
importance of socio-cognitive skills in everyday social functioning. Further, ToM skills and 
everyday EF were found to be independent predictors of the social difficulties observed in 
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youth with TS. These results are in line with current theoretical models of social competence 
(Beauchamp & Anderson, 2010; Yeates et al., 2007), suggesting that atypical brain 
development in TS could mediate the evolution of cognitive and socio-cognitive functioning 
and their impact on social functioning skills.  Considering these novel findings, it may be 
important to integrate executive and social cognition measures in the neuropsychological 
assessment of pediatric TS, particularly when severe tics are present.  
 
Strengths and limitations 
 
This study provides novel information about social cognition and executive functioning in 
pediatric TS indicating that, aside from the presence of tics, youth with this disorder differ 
from their peers on some socio-cognitive skills. These findings contribute to understanding the 
factors that underpin more global social difficulties in youth with TS and may be help 
clinicians to detect individuals who could benefit from more in-depth socio-cognitive 
assessment. Although the sample size was modest, sex proportion was representative of the 
sex ratio in TS and the one-to-one matching of our clinical and control participants in terms of 
age, sex and intellectual functioning enabled a more accurate observation of the impact of TS 
on the skills measured by the study. This study also presents innovative assessment tools for 
assessing social skills in clinical and pediatric populations and offers additional 
neuropsychological indicators for detecting youth that may be at higher risk of presenting 
social difficulties. However, considering that most of our participants had comorbid conditions 
(mainly ADHD) and were on regular medication, the conclusions are less representative of 
uncomplicated and unmedicated TS. In terms of the measures used in the study, the social 
cognition tasks are adequate for use in pediatrics and EF was measured with direct and parent-
report measures, in order to explore specific executive skills and more global everyday EF. 
However, the emotional and behavioral problems measure (CBCL), as well as the everyday 
EF measure (BRIEF) are parent-report questionnaires, which may have introduced some bias. 
Other sources of information, including self- and teacher-reports, could provide a richer 
appreciation of participant’s behavioral problems. Moreover, the social difficulties ratings 
obtained from the CBCL represent only a general description of social difficulties in youth 
with TS.  
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Table 1 : Main descriptive results and differences between groups.  
 
 TS group Control group Paired-samples 
 t-tests 
Variable M (SD) M (SD) t 
Age 13.8 (2.34) 13.8 (2.20) -.176 
Intellectual functioning (WASI IQ) 109 (13.5) 110 (14) -.291 
Maternal education z score .18 (.90) -.21 (1.1) -1.857 
Social cognition measures    
Moral reasoninga 26.9 (3.6) 26.7 (4.9) .331 
Theory of Mindb 32.6 (16.7) 56.3 (5.2) -6.43*** 
Third-order false beliefsc 2.5 (.8) 2.8 (.5) -1.789 
Executive measures    
Conceptual reasoningd 31.5 (14.4) 29.6 (14.3) .59 
Cognitive flexibility, non-verbale  98.8 (51.8) 84.9 (43.1) 1.467 
Cognitive flexibility, verbalf 10.8 (3.5) 10.6 (3.1) -.336 
Inhibition (time)g 61.8 (18.5) 65.3 (32.2) -.654 
Inhibition (errors) h 3.9 (3.8) 3.2 (2.9) .869 
Planningi 17.2 (2.5) 16.6 (2.3) .884 
Verbal fluencyj 34.5 (8.7) 34.4 (7.5) -.132 
Feedback utilizationk 29.8 (7.2) 30.5 (6.1) -.573 
Everyday EF difficulties1 160.2 (27.8) 111.2 (24.9) -.761*** 
Social functioning    
Behavioral/emotional problemsm 69.5 (36.1) 19.6 (17) 6.967*** 
Social problemsn 7.1 (4.4) 1.2 (2.3) 6.887*** 
* p  <.05  ** p <.01.  *** p <.001 
 
a So-Moral, total justification score; b Theory of Mind Picture Stories total score; c Theory of Mind Picture Stories task Third-order false 
beliefs score; d D-KEFS 20 Questions, initial abstraction score; e D-KEFS Trail Making Test, Condition 4 (total time); f D-KEFS Verbal 
Fluency test, Condition 3 (total words); g D-KEFS Color-Word Interference test, Condition 3 (total time); h D-KEFS Color-Word Interference 
test, Condition 3 (total errors); i D-KEFS Tower test, total achievement score; j D-KEFS Verbal Fluency test, Condition 2 (total words); k D-
KEFS 20 Questions, Total questions asked score; l  BRIEF-P Raw Global executive Composite score; m CBCL raw Total Problems Score; n 
CBCL, raw Social problems score.  
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Table 2: Correlations between social cognition and the other study variables 
 
 Moral reasoning Total ToM 3rd Order False 
Beliefs 
Social 
probl. 
Tic 
severityo 
 TS Control TS Control TS Control TS TS 
Social cognition measures         
Moral reasoninga 1 1 -.24 .36 .24 .58** -.39* -.44* 
Theory of Mindb -.24 .36 1 1 .34 .43* -.41* -.12 
Third-order false beliefsc .24 .58** .34 .43* 1 1 -.42* -.20 
Executive measures         
Conceptual reasoningd -.01 -.01 .15 .37 .30 .19  .01 
Cognitive flexibility, non-verbale -.42* -.39* .01 -.64** -.50** -.14 .27 .13 
Cognitive flexibility, verbalf .36* .40* .02 .21 .46* .11 -.36 -.37 
Inhibition (time)g -.31 -.36* .05 -.45* -.40* .01 .20 .21 
Inhibition (errors) h -.14 -.03 -.22 -.04 -.46* .14 .22 .28 
Planningi .02 .38* .16 .56** .25 .36 .22      -.18 
Verbal fluencyj .37* .43* -.11 .28 .41* -.03 -.51** -.21 
Feedback utilizationk -.11 -.03 -.37* -.03 -.51** -.08 .52** .39* 
Everyday EF difficultiesl -.42* .23 -.14 -.07 -.36 .05 .77** .51** 
Social functioning measures         
Behavioral/emotional problemsm -.34 .35 -.25 -.01 -.52** .07 .74** .51* 
Social problemsn -.39* .29 -.41* -.08 -.42* .08 1 .44* 
* p  <.05  ** p <.01.  *** p <.001         
a So-Moral, total justification score; b Theory of Mind Picture Stories total score; c Theory of Mind Picture Stories task Third-order false 
beliefs score; d D-KEFS 20 Questions, initial abstraction score; e D-KEFS Trail Making Test, Condition 4 (total time); f D-KEFS Verbal 
Fluency test, Condition 3 (total words); g D-KEFS Color-Word Interference test, Condition 3 (total time); h D-KEFS Color-Word Interference 
test, Condition 3 (total errors); i D-KEFS Tower test, total achievement score; j D-KEFS Verbal Fluency test, Condition 2 (total words); k D-
KEFS 20 Questions, Total questions asked score; l  BRIEF-P Raw Global Executive Composite score; m CBCL raw Total Problems Score; n 
CBCL, raw Social problems score; o Yale Tic Severity score 
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Table 3. Predictors of social problems in youth with TS  
 
 
Predictor  
      Social problems a 
     D R2 b 
Step 1     .16*  
Tic severity    .44** 
Step 2      .41***  
      Tic severity   .07 
      Verbal fluency  -.11 
      Feedback utilization    .21 
      Everyday EF difficulties   .56** 
Step 3        .12*  
  Tic severity   .02 
  Verbal fluency  -.22 
  Feedback utilization   .02 
  Everyday EF difficulties   .55** 
 Total ToM skills  -.40** 
 MR skills   -.20 
Total R2       .68***  
n        27  
 
* p  <.05  ** p <.01.  *** p <.001.   a CBCL, raw Social problems score. 
 
 
 
 
Figure 1: Example item from the So-Moral task (Socio-Moral Reasoning Aptitude Level.  
 
The introductory screen presents the name of the dilemma. A social situation involving a moral 
dilemma is then presented via three first-person perspective pictures (e.g., A lady is walking and her 
wallet is about to fall out of her handbag (picture 1); the wallet falls out on the sidewalk while the lady 
continues on her way (picture 2); the participant finds the wallet and his friends are happy to see the 
money suggesting they should keep it (picture 3). The following screen presents a dichotomous 
decision choice and in the final screen participants are then asked to provide a justification for their 
decision, which is recorded verbatim for subsequent coding.   
  
SOCIAL COGNITION AND EXECUTIVE FUNCTIONING IN TS 
 
 114 
References  
 
Achenbach, T. M., & Rescorla, L. A. (2001). Manual for the ASEBA School-Age Forms & 
Profiles. . Burlington, VT: : University of Vermont, Research Center for Children, 
Youth, & Families. 
Aldred, M., & Cavanna, A. E. (2015). Tourette syndrome and socioeconomic status. 
Neurological Sciences, 36(9), 1643-1649. doi:10.1007/s10072-015-2223-0 
American Psychiatric Association. (2013). Diagnostic and Statistical Manual of Mental 
Disorders (5th ed.). Washington, D.C.: Author. 
Anderson, S. W., Bechara, A., Damasio, H., Tranel, D., & Damasio, A. (1999). Impairment of 
social and moral behavior related to early damage in human prefrontal cortex. Nature 
Neuroscience, 2(11), 1032-1037. doi:10.1038/14833 
Barkley, R. A. (1997). Behavioral inhibition, sustained attention, and executive functions: 
constructing a unifying theory of ADHD. Psychological Bulletin, 121(1), 65-94. 
doi:10.1037/0033-2909.121.1.65  
Baron-Cohen, S., Jolliffe, T., Mortimore, C., & Robertson, M. (1997). Another advanced test 
of theory of mind: evidence from very high functioning adults with autism or asperger 
syndrome. Journal of Child Psychology and Psychiatry, 38(7), 813-822. doi: 
10.1111/j.1469-7610.1997.tb01599.x 
Bawden, H. N., Stokes, A., Camfield, C. S., Camfield, P. R., & Salisbury, S. (1998). Peer 
relationship problems in children with Tourette's disorder or diabetes mellitus. Journal 
of Child Psychology and Psychiatry, 39(5), 663-668. doi: 10.1111/1469-7610.00366 
Baym, C. L., Corbett, B. A., Wright, S. B., & Bunge, S. A. (2008). Neural correlates of tic 
severity and cognitive control in children with Tourette syndrome. Brain, 131, 165-
179. doi:10.1093/brain/awm278 
Beauchamp, M. H., & Anderson, V. (2010). SOCIAL: An integrative framework for the 
development of social skills. Psychological Bulletin, Vol. 136(1), 39-64. 
doi:10.1037/a0017768 
Beauchamp, M. H., & Dooley, J. J. (2012). Administration and coding manual SocioMoral 
Reasoning Aptitude Level Task (So Moral). ABCs Laboratory. University of Montreal. 
Canada.  
Beauchamp, M. H., Dooley, J. J., & Anderson, V. (2013). A preliminary investigation of 
moral reasoning and empathy after traumatic brain injury in adolescents. Brain Injury, 
27(7-8), 896-902. doi:10.3109/02699052.2013.775486 
Bechi, M., Riccaboni, R., Ali, S., Fresi, F., Buonocore, M., Bosia, M., . . . Cavallaro, R. 
(2012). Theory of mind and emotion processing training for patients with 
schizophrenia: Preliminary findings. Psychiatry Research, 198(3), 371-377. 
doi:10.1016/j.psychres.2012.02.004 
Birch, S. A., & Bloom, P. (2004). Understanding children's and adults' limitations in mental 
state reasoning. Trends in Cognitive Sciences, 8(6), 255-260. 
doi:10.1016/j.tics.2004.04.011 
Bloch, M., State, M., & Pittenger, C. (2011). Recent advances in Tourette syndrome. Current 
Opinion in Neurology, 24(2), 119-125. doi:10.1097/WCO.0b013e328344648c 
Braun, A. R., Randolph, C., Stoetter, B., Mohr, E., Cox, C., Vladar, K., . . . Chase, T. N. 
(1995). The functional neuroanatomy of Tourette's syndrome: an FDG-PET Study. II: 
SOCIAL COGNITION AND EXECUTIVE FUNCTIONING IN TS 
 
 115 
Relationships between regional cerebral metabolism and associated behavioral and 
cognitive features of the illness. Neuropsychopharmacology, 13(2), 151-168. 
doi:10.1016/0893-133X(95)00052-F 
Brune, M. (2005). Emotion recognition, 'theory of mind,' and social behavior in schizophrenia. 
Psychiatry Research, 133(2-3), 135-147. doi:10.1016/j.psychres.2004.10.007 
Brune, M., Blank, K., Witthaus, H., & Saft, C. (2011). "Theory of mind" is impaired in 
Huntington's disease. Movement Disorders, 26(4), 671-678. doi:10.1002/mds.23494 
Budman, C. L., Rockmore, L., Stokes, J., & Sossin, M. (2003). Clinical phenomenology of 
episodic rage in children with Tourette syndrome. Journal of Psychosomatic Research, 
55(1), 59-65. doi: 10.1016/S0022-3999(02)00584-6 
Byrne, R. M. (2016). Counterfactual Thought. Annual Review of Psychology, 67, 135-157. 
doi:10.1146/annurev-psych-122414-033249 
Carter, A. S., O'Donnell, D. A., Schultz, R. T., Scahill, L., Leckman, J. F., & Pauls, D. L. 
(2000). Social and emotional adjustment in children affected with Gilles de la 
Tourette's syndrome: associations with ADHD and family functioning. Journal of 
Child Psychology and Psychiatry, 41(2), 215-223. doi: 10.1111/1469-7610.00602 
Centers for Disease Control and Prevention. (2009). Prevalence of Diagnosed Tourette 
Syndrome in Persons Aged 6-17 -United States, 2007. Morbidity and Mortality Weekly 
Report, 58(21), 581-585.  
Channon, S., Crawford, S., Vakili, K., & Robertson, M. M. (2003). Real-life-type problem 
solving in Tourette syndrome. Cognitive and Behavioral Neurology, 16(1), 3-15. doi: 
10.1097/00146965-200303000-00002 
Channon, S., Drury, H., Gafson, L., Stern, J., & Robertson, M. M. (2012). Judgements of 
social inappropriateness in adults with Tourette's syndrome. Cognitive 
Neuropsychiatry, 17(3), 246-261. doi: 10.1080/13546805.2011.590689 
Channon, S., Pratt, P., & Robertson, M. M. (2003). Executive function, memory, and learning 
in Tourette's syndrome. Neuropsychology, 17(2), 247-254. doi: 10.1037/0894-
4105.17.2.247  
Channon, S., Sinclair, E., Waller, D., Healey, L., & Robertson, M. M. (2004). Social cognition 
in Tourette's syndrome: intact theory of mind and impaired inhibitory functioning. 
Journal of Autism and Developmental Disorders, 34(6), 669-677. doi: 
10.1007/s10803-004-5287-x 
Cirino, P. T., Chapieski, L. M., & Massman, P. J. (2000). Card sorting performance and 
ADHD symptomatology in children and adolescents with tourette syndrome. Journal 
of Clinical and Experimental Neuropsychology, 22(2), 245-256. doi:10.1076/1380-
3395(200004)22:2;1-1;FT245 
Cohen, J. (1988). Statistical power analysis for the behavioral sciences (2nd ed.). Hillsdale, 
N.J.: L. Erlbaum Associates. 
Cottone, J., Drucker, P., & Javier, R. A. (2007). Predictors of Moral Reasoning: Components 
of Executive Functioning and Aspects of Religiosity. Journal for the Scientific Study of 
Religion, 46(1), 17. doi:10.1111/j.1468-5906.2007.00339.x 
Couper, E., Jacobs, R., & Anderson, V. (2002). Adaptive Behaviour and Moral Reasoning in 
Children with Frontal Lobe Lesions. Brain Impairment, 3(02), 105-113. 
doi:10.1375/brim.3.2.105 
Decety, J., & Howard, L. H. (2013). The Role of Affect in the Neurodevelopment of Morality. 
Child Development Perspectives, 7(1), 49-54. doi:10.1111/cdep.12020 
SOCIAL COGNITION AND EXECUTIVE FUNCTIONING IN TS 
 
 116 
Delis, D. C., Kaplan, E., & Kramer, J. H. (2001). Delis-Kaplan Executive Function System (D-
KEFS). examiner’s manual. San Antonio, TX: The Psychological Corporation. 
Dooley, J. J., Beauchamp, M. H., & Anderson, V. (2010). The measurement of sociomoral 
reasoning in adolescents with traumatic brain injury: A pilot investigation. Brain 
Impairment, 11(2), 152-161. doi:10.1375/brim.11.2.152 
Drury, H., Channon, S., Barrett, R., Young, M. B., Stern, J. S., Simmons, H., & Crawford, S. 
(2012). Emotional processing and executive functioning in children and adults with 
Tourette's syndrome. Child Neuropsychology, 18(3), 281-298. 
doi:10.1080/09297049.2011.613811 
Eddy, C. M., & Cavanna, A. E. (2013). Altered social cognition in Tourette syndrome: nature 
and implications. Behavioural Neurology, 27(1), 15-22. doi:10.3233/BEN-120298 
Eddy, C. M., & Cavanna, A. E. (2014). Do patients with Tourette syndrome jump to 
conclusions? The Journal of Neuropsychiatry and Clinical Neurosciences, 26(4), 396-
399. doi:10.1176/appi.neuropsych.13090218 
Eddy, C. M., & Cavanna, A. E. (2015). Triangles, tricks and tics: Hyper-mentalizing in 
response to animated shapes in Tourette syndrome. Cortex, 71, 68-75. 
doi:10.1016/j.cortex.2015.06.003 
Eddy, C. M., Cavanna, A. E., Rickards, H. E., & Hansen, P. C. (2016). Temporo-parietal 
dysfunction in Tourette syndrome: Insights from an fMRI study of Theory of Mind. 
Journal of Psychiatric Research, 81, 102-111. doi:10.1016/j.jpsychires.2016.07.002 
Eddy, C. M., Macerollo, A., Martino, D., & Cavanna, A. E. (2015). Interpersonal reactivity 
differences in Tourette syndrome. Psychiatry Research, 228(3), 932-935. 
doi:10.1016/j.psychres.2015.05.070 
Eddy, C. M., Mitchell, I. J., Beck, S. R., Cavanna, A. E., & Rickards, H. (2011). Social 
reasoning in Tourette syndrome. Cognitive Neuropsychiatry, 16(4), 326-347. 
doi:10.1080/13546805.2010.538213 
Eddy, C. M., Mitchell, I. J., Beck, S. R., Cavanna, A. E., & Rickards, H. E. (2010a). Altered 
Attribution of Intention in Tourette’s Syndrome. The Journal of Neuropsychiatry and 
Clinical Neurosciences, 22(3), 348-351. doi:10.1176/jnp.2010.22.3.348 
Eddy, C. M., Mitchell, I. J., Beck, S. R., Cavanna, A. E., & Rickards, H. E. (2010b). Impaired 
comprehension of nonliteral language in Tourette syndrome. Cognitive and Behavioral 
Neurology, 23(3), 178-184. doi:10.1097/WNN.0b013e3181e61cb7 
Eddy, C. M., Rickards, H. E., & Cavanna, A. E. (2011). Treatment strategies for tics in 
Tourette syndrome. Therapeutic Advances in Neurological Disorders, 4(1), 25-45. 
doi:10.1177/1756285610390261 
Eddy, C. M., Sira Mahalingappa, S., & Rickards, H. E. (2012). Is Huntington's disease 
associated with deficits in theory of mind? Acta Neurologica Scandinavica, 126(6), 
376-383. doi:10.1111/j.1600-0404.2012.01659.x 
 
Fischer, M., Barkley, R. A., Smallish, L., & Fletcher, K. (2005). Executive Functioning in 
Hyperactive Children as Young Adults: Attention, Inhibition, Response Perseveration, 
and the Impact of Comorbidity. Developmental Neuropsychology, 27(1), 107-133. doi: 
10.1207/s15326942dn2701_5 
Freeman, R. D., Fast, D. K., Burd, L., Kerbeshian, J., Robertson, M. M., & Sandor, P. (2000). 
An international perspective on Tourette syndrome: selected findings from 3,500 
SOCIAL COGNITION AND EXECUTIVE FUNCTIONING IN TS 
 
 117 
individuals in 22 countries. Developmental Medicine and Child Neurology, 42(7), 436-
447. doi: 10.1111/j.1469-8749.2000.tb00346.x 
Ganesalingam, K., Yeates, K., Taylor, H., Walz, N., Stancin, T., & Wade, S. (2011). 
Executive functions and social competence in young children 6 months following 
traumatic brain injury. Neuropsychology, 25(4), 466-476. doi: 10.1037/a0022768 
Gibbs, J. C. (2010). Moral development & reality : beyond the theories of Kohlberg and 
Hoffman (2nd ed.). Boston: Allyn & Bacon. 
Gioia, G. A., Isquith, P. K., Guy, S. C., & Kenworth, L. (2000). Behavior Rating Inventory of 
Executive Function Professional Manual. Odessa, Florida: Psychological Assessment 
Ressources. 
Gorman, D. A., Thompson, N., Plessen, K. J., Robertson, M. M., Leckman, J. F., & Peterson, 
B. S. (2010). Psychosocial outcome and psychiatric comorbidity in older adolescents 
with Tourette syndrome: controlled study. British Journal of Psychiatry, 197(1), 36-44. 
doi: 10.1192/bjp.bp.109.071050 
Hinnant, J. B., Nelson, J. A., O'Brien, M., Keane, S. P., & Calkins, S. D. (2013). The 
interactive roles of parenting, emotion regulation and executive functioning in moral 
reasoning during middle childhood. Cognition and Emotion, 27(8), 1460-1468. 
doi:10.1080/02699931.2013.789792 
Hoekstra, P. J., Dietrich, A., Edwards, M. J., Elamin, I., & Martino, D. (2013). Environmental 
factors in Tourette syndrome. Neuroscience & Biobehavioral Reviews, 37(6), 1040-
1049. doi:10.1016/j.neubiorev.2012.10.010 
Hovik, K. T., Egeland, J., Isquith, P. K., Gioia, G., Skogli, E. W., Andersen, P. N., & Oie, M. 
(2014). Distinct Patterns of Everyday Executive Function Problems Distinguish 
Children With Tourette Syndrome From Children With ADHD or Autism Spectrum 
Disorders. Journal of Attention Disorders, 1-13. doi:10.1177/1087054714550336 
Hughes, C., White, A., Sharpen, J., & Dunn, J. (2000). Antisocial, angry, and unsympathetic: 
"Hard-to-manage" preschoolers' peer problems and possible cognitive influences. 
Journal of Child Psychology and Psychiatry, 41(2), 169-179. doi:10.1111/1469-
7610.00558  
Jackson, G. M., Mueller, S. C., Hambleton, K., & Hollis, C. P. (2007). Enhanced cognitive 
control in Tourette Syndrome during task uncertainty. Experimental Brain Research, 
182(3), 357-364. doi:10.1007/s00221-007-0999-8 
Kerr, A., & Zelazo, P. D. (2004). Development of "hot" executive function: the children's 
gambling task. Brain and Cognition, 55(1), 148-157. doi:10.1016/S0278-
2626(03)00275-6 
Killen, M., Mulvey, K. L., Richardson, C., & Jampol, N. (2011). The Accidental Transgressor: 
Morally Relevant Theory of Mind. Cognition, 119(2), 197-215. 
doi:10.1016/j.cognition.2011.01.006 
Kohlberg, L., Levine, C., & Hewer, A. (1983). Moral stages : a current formulation and a 
response to critics. Basel ; New York: Karger. 
Kretschmer, A., Lampmann, S.-A., & Altgassen, M. (2014). Relations between moral 
reasoning, theory of mind and executive functions in children with autism spectrum 
disorders. International Journal of Developmental Disabilities, 60(3), 174-183. 
doi:10.1179/2047387714Y.0000000045 
Kurlan, R., Daragjati, C., Como, P. G., McDermott, M. P., Trinidad, K. S., Roddy, S., . . . 
Robertson, M. M. (1996). Non-obscene complex socially inappropriate behavior in 
SOCIAL COGNITION AND EXECUTIVE FUNCTIONING IN TS 
 
 118 
Tourette's syndrome. The Journal of Neuropsychiatry and Clinical Neurosciences, 
8(3), 311-317. doi: 10.1176/jnp.8.3.311 
Lagattuta, K. H. (2005). When You Shouldn't Do What You Want to Do: Young Children's 
Understanding of Desires, Rules, and Emotions. Child Development, 76(3), 713-733. 
doi:10.1111/j.1467-8624.2005.00873.x 
Leckman, J. F., Riddle, M. A., Hardin, M. T., Ort, S. I., Swartz, K. L., Stevenson, J., & Cohen, 
D. J. (1989). The Yale Global Tic Severity Scale: initial testing of a clinician-rated 
scale of tic severity. Journal of the American Academy of Child and Adolescent 
Psychiatry, 28(4), 566-573. doi:10.1097/00004583-198907000-00015 
Leisman, G., Braun-Benjamin, O., & Melillo, R. (2014). Cognitive-motor interactions of the 
basal ganglia in development. Frontiers in Systems Neuroscience, 8, 16. 
doi:10.3389/fnsys.2014.00016 
Lopez, B. R., Lincoln, A. J., Ozonoff, S., & Lai, Z. (2005). Examining the relationship 
between executive functions and restricted, repetitive symptoms of Autistic Disorder. 
Journal of Autism and Developmental Disorders, 35(4), 445-460. doi: 
10.1007/s10803-005-5035-x 
Mahone, E. M., Cirino, P. T., Cutting, L. E., Cerrone, P. M., Hagelthorn, K. M., Hiemenz, J. 
R., . . . Denckla, M. B. (2002). Validity of the behavior rating inventory of executive 
function in children with ADHD and/or Tourette syndrome. Archives of Clinical 
Neuropsychology, 17(7), 643-662. doi: 10.1016/S0887-6177(01)00168-8 
Mahone, E. M., Koth, C. W., Cutting, L., Singer, H. S., & Denckla, M. B. (2001). Executive 
function in fluency and recall measures among children with Tourette syndrome or 
ADHD. Journal of the International Neuropsychological Society, 7(1), 102-111. 
doi:10.1017/S1355617701711101 
Marsh, R., Alexander, G. M., Packard, M. G., Zhu, H., Wingard, J. C., Quackenbush, G., & 
Peterson, B. S. (2004). Habit learning in Tourette syndrome: a translational 
neuroscience approach to a developmental psychopathology. Archives of General 
Psychiatry, 61(12), 1259-1268. doi:10.1001/archpsyc.61.12.1259 
Mengelberg, A., & Siegert, R. J. (2003). Is theory-of-mind impaired in Parkinson's disease? 
Cognitive Neuropsychiatry, 8(3), 191-209. doi:10.1080/13546800244000292 
Migliore, S., Curcio, G., Mancini, F., & Cappa, S. F. (2014). Counterfactual thinking in moral 
judgment: an experimental study. Frontiers in Psychology, 5, 451. 
doi:10.3389/fpsyg.2014.00451 
Mol Debes, N. M. (2013). Co-morbid disorders in Tourette syndrome. Behavioural 
Neurology, 27(1), 7-14. doi:10.3233/BEN-120275 
Moll, J., Zahn, R., de Oliveira-Souza, R., Krueger, F., & Grafman, J. (2005). OPINION The 
neural basis of human moral cognition. Nature Reviews Neuroscience, 6(10), 799-809. 
doi:10.1038/nrn1768 
Mueller, S. C., Jackson, G. M., Dhalla, R., Datsopoulos, S., & Hollis, C. P. (2006). Enhanced 
cognitive control in young people with Tourette's syndrome. Current Biology, 16(6), 
570-573. doi:10.1016/j.cub.2006.01.064 
Neuner, I., Kellermann, T., Stöcker, T., Kircher, T., Habel, U., Shah, J. N., & Schneider, F. 
(2010). Amygdala hypersensitivity in response to emotional faces in Tourette's 
patients. The World Journal of Biological Psychiatry, 11(7), 858-872. 
doi:10.3109/15622975.2010.480984 
SOCIAL COGNITION AND EXECUTIVE FUNCTIONING IN TS 
 
 119 
Neuner, I., Kupriyanova, Y., Stocker, T., Huang, R., Posnansky, O., Schneider, F., & Shah, N. 
J. (2011). Microstructure assessment of grey matter nuclei in adult tourette patients by 
diffusion tensor imaging. Neuroscience Letters, 487(1), 22-26. 
doi:10.1016/j.neulet.2010.09.066 
O'Hare, D., Eapen, V., Helmes, E., McBain, K., Reece, J., & Grove, R. (2015). Factors 
impacting the quality of peer relationships of youth with Tourette's syndrome. BMC 
Psychology, 3, 34. doi:10.1186/s40359-015-0090-3 
Ozonoff, S., & Jensen, J. (1999). Brief report: specific executive function profiles in three 
neurodevelopmental disorders. Journal of Autism and Developmental Disorders, 29(2), 
171-177. doi:10.1023/A:1023052913110 
Ozonoff, S., Strayer, D. L., McMahon, W. M., & Filloux, F. (1994). Executive function 
abilities in autism and Tourette syndrome: an information processing approach. The 
Journal of Child Psychology and Psychiatry, 35(6), 1015-1032. doi: 10.1111/j.1469-
7610.1994.tb01807.x 
Pagliaroli, L., Veto, B., Aranyi, T., & Barta, C. (2016). From genetics to epigenetics: new 
perspectives in Tourette Syndrome research. Frontiers in Neuroscience, 10. 
doi:10.3389/fnins.2016.00277 
Pauls, D. L., Fernandez, T. V., Mathews, C. A., State, M. W., & Scharf, J. M. (2014). The 
Inheritance of Tourette Disorder: A review. Journal of obsessive-compulsive and 
related disorders, 3(4), 380-385. doi:10.1016/j.jocrd.2014.06.003 
Peterson, B., Riddle, M. A., Cohen, D. J., Katz, L. D., Smith, J. C., Hardin, M. T., & 
Leckman, J. F. (1993). Reduced basal ganglia volumes in Tourette's syndrome using 
three-dimensional reconstruction techniques from magnetic resonance images. 
Neurology, 43(5), 941-949. doi: 10.1212/WNL.43.5.941 
Peterson, B., Thomas, P., Kane, M. J., Scahill, L., Zhang, H., Bronen, R., . . . Staib, L. (2003). 
Basal Ganglia volumes in patients with Gilles de la Tourette syndrome. Archives of 
General Psychiatry, 60(4), 415-424. doi:10.1001/archpsyc.60.4.415 
Rasmussen, C., Soleimani, M., Carroll, A., & Hodlevskyy, O. (2009). Neuropsychological 
functioning in children with Tourette syndrome (TS). Journal of the Canadian 
Academy of Child and Adolescent Psychiatry, 18(4), 307-315. doi: 
10.1016/j.jaac.2010.08.008 
Robertson, M. M. (2006a). Attention deficit hyperactivity disorder, tics and Tourette's 
syndrome: the relationship and treatment implications. A commentary. European Child 
and Adolescent Psychiatry, 15(1), 1-11. doi:10.1007/s00787-006-0505-z 
Robertson, M. M. (2006b). Mood disorders and Gilles de la Tourette's syndrome: An update 
on prevalence, etiology, comorbidity, clinical associations, and implications. Journal 
of Psychosomatic Research, 61(3), 349-358. doi:10.1016/j.jpsychores.2006.07.019 
Robertson, M. M. (2008). The prevalence and epidemiology of Gilles de la Tourette 
syndrome. Part 1: the epidemiological and prevalence studies. Journal of 
Psychosomatic Research, 65(5), 461-472. doi:10.1016/j.jpsychores.2008.03.006 
Robertson, M. M., & Cavanna, A. E. (2009). The neuropsychiatry and neuropsychology of 
Gilles de la Tourette syndrome. In I. Grant & K. M. Adams (Eds.), 
Neuropsychological assessment of neuropsychiatric and neuromedical disorders (3rd 
ed., pp. xvi, 742 p., 710 p. of plates). Oxford ; New York: Oxford University Press. 
SOCIAL COGNITION AND EXECUTIVE FUNCTIONING IN TS 
 
 120 
Roessner, V., Albrecht, B., Dechent, P., Baudewig, J., & Rothenberger, A. (2008). Normal 
response inhibition in boys with Tourette syndrome. Behavioral and Brain Functions, 
4, 29. doi:10.1186/1744-9081-4-29 
Saltzman, J., Strauss, E., Hunter, M., & Archibald, S. (2000). Theory of mind and executive 
functions in normal human aging and Parkinson's disease. Journal of the International 
Neuropsychological Society, 6(7), 781-788. doi:10.1017/S1355617700677056 
Schrag, A., Jahanshahi, M., & Quinn, N. How does Parkinson's disease affect quality of life? 
A comparison with quality of life in the general population. Movement Disorders, 
15(6), 1112-1118. doi: 10.1002/1531-8257(200011)15:6<1112::AID-
MDS1008>3.0.CO;2-A 
Schuerholz, L. J., Baumgardner, T. L., Singer, H. S., Reiss, A. L., & Denckla, M. B. (1996). 
Neuropsychological status of children with Tourette's syndrome with and without 
attention deficit hyperactivity disorder. Neurology, 46(4), 958-965. doi:10.1212/WNL.
46.4.958 
Sharp, C., Fonagy, P., & Goodyer, I. M. (2008). Social cognition and developmental 
psychopathology. Oxford ; Toronto: Oxford University Press. 
Singer, C. (1997). Tourette syndrome. Coprolalia and other coprophenomena. Neurologic 
Clinics, 15(2), 299-308. doi:10.1016/S0733-8619(05)70314-5 
Singer, H. S., Reiss, A. L., Brown, J. E., Aylward, E. H., Shih, B., Chee, E., . . . et al. (1993). 
Volumetric MRI changes in basal ganglia of children with Tourette's syndrome. 
Neurology, 43(5), 950-956. doi: 10.1212/WNL.43.5.950 
Smetana, J. G., Jambon, M., Conry-Murray, C., & Sturge-Apple, M. L. (2012). Reciprocal 
associations between young children's developing moral judgments and theory of 
mind. Developmental Psychology, 48(4), 1144-1155. doi:10.1037/a0025891 
Speltz, M. L., DeKlyen, M., Calderon, R., Greenberg, M. T., & Fisher, P. A. (1999). 
Neuropsychological characteristics and test behaviors of boys with early onset conduct 
problems. Journal of Abnormal Psychology, 108(2), 315-325. doi: 10.1037/0021-
843X.108.2.315 
Stokes, A., Bawden, H. N., Camfield, P. R., Backman, J. E., & Dooley, J. M. (1991). Peer 
problems in Tourette's disorder. Pediatrics, 87(6), 936-942.  
Sukhodolsky, D. G., Landeros-Weisenberger, A., Scahill, L., Leckman, J. F., & Schultz, R. T. 
(2010). Neuropsychological functioning in children with Tourette syndrome with and 
without attention-deficit/hyperactivity disorder. Journal of the American Academy of 
Child and Adolescent Psychiatry, 49(11), 1155-1164. doi:10.1016/j.jaac.2010.08.008 
Termine, C., Balottin, U., Rossi, G., Maisano, F., Salini, S., Di Nardo, R., & Lanzi, G. (2006). 
Psychopathology in children and adolescents with Tourette's syndrome: a controlled 
study. Brain and Development, 28(2), 69-75. doi:10.1016/j.braindev.2005.04.006 
Tinaz, S., Malone, P., Hallett, M., & Horovitz, S. G. (2015). Role of the right dorsal anterior 
insula in the urge to tic in Tourette syndrome. Movement Disorders, 30(9), 1190-1197. 
doi:10.1002/mds.26230 
Turiel, E. (1983). The development of social knowledge : morality and convention. 
Cambridge: Cambridge University Press. 
Vera-Estay, E., Dooley, J. J., & Beauchamp, M. H. (2015). Cognitive underpinnings of moral 
reasoning in adolescence: The contribution of executive functions. Journal of Moral 
Education, 44(1), 17-33. doi:10.1080/03057240.2014.986077 
SOCIAL COGNITION AND EXECUTIVE FUNCTIONING IN TS 
 
 121 
Vera-Estay, E., Seni, A. G., Champagne, C., & Beauchamp, M. H. (2016). All for one: 
Contributions of age, socioeconomic factors, executive functioning and social 
cognition to moral reasoning in childhood. Frontiers in Psychology, 7(227), 1-13. 
doi:10.3389/fpsyg.2016.00227 
Wain, O., & Spinella, M. (2007). Executive functions in morality, religion, and paranormal 
beliefs. International Journal of Neuroscience, 117(1), 135-146. 
doi:10.1080/00207450500534068 
Wainryb, C., & Brehl, B. A. (2006). I thought she knew that would hurt my feelings: 
Developing psychological knowledge and moral thinking. Advances in Child 
Development and Behavior, 34:  131-171. doi:10.1016/s0065-2407(06)80006-6 
Wechsler, D. (1999). Wechsler Abbreviated Scale of Intelligence (WASI). San Antonio, TX: 
Harcourt Assessment. 
Woods, D. W., Piacentini, J., & Walkup, J. T. (2007). Treating Tourette syndrome and tic 
disorders: A guide for practitioners. New York: Gilford Press. 
Worbe, Y., Malherbe, C., Hartmann, A., Pelegrini-Issac, M., Messe, A., Vidailhet, M., . . . 
Benali, H. (2012). Functional immaturity of cortico-basal ganglia networks in Gilles de 
la Tourette syndrome. Brain, 135(Pt 6), 1937-1946. doi:10.1093/brain/aws056 
Yeates, K. O., Bigler, E. D., Dennis, M., Gerhardt, C. A., Rubin, K. H., Stancin, T., . . . 
Vannatta, K. (2007). Social Outcomes in Childhood Brain Disorder: A Heuristic 
Integration of Social Neuroscience and Developmental Psychology. Psychological 
Bulletin, 133(3), 535-556. doi:10.1037/0033-2909.133.3.535 
Zago, S., Delli Ponti, A., Mastroianni, S., Solca, F., Tomasini, E., Poletti, B., . . . Porta, M. 
(2014). Counterfactual thinking in Tourette's syndrome: a study using three measures. 
Behavioural Neurology, 2014, 256089. doi:10.1155/2014/256089 
Zhu, Y., Leung, K. M., Liu, P. Z., Zhou, M., & Su, L. Y. (2006). Comorbid behavioural 
problems in Tourette's syndrome are positively correlated with the severity of tic 
symptoms. Australian and New Zealand Journal of Psychiatry, 40(1), 67-73. 
doi:10.1111/j.1440-1614.2006.01745.x 
 
 
 
 
 
 
 
 
  122 
4.  Discussion générale 
4.1  Synthèse des objectifs des études et des résultats obtenus 
 
Les objectifs généraux de la présente thèse étaient d’abord d’explorer les associations entre le 
FE et la cognition sociale chez les jeunes, d’évaluer l’impact de ces fonctions sur l’adaptation 
sociale et finalement d’observer les effets potentiels d’un développement déficitaire de ces 
fonctions dans le contexte d’un trouble neurodéveloppemental, le SGT. Pour atteindre ces 
objectifs, trois études ont été réalisées : les deux premières auprès d’enfants neurotypiques et 
la troisième auprès de jeunes atteints du SGT. Dans les sections suivantes, les résultats des 
trois études seront résumés et les apports distinctifs de la thèse seront discutés en lien avec la 
littérature existante. Finalement, une synthèse des principales limites des études, les 
implications cliniques et les avenues futures seront présentées.  
 
Première étude 
 
Le premier article fait suite à une étude menée par notre laboratoire auprès d’adolescents 
neurotypiques âgés entre 12 et 19 ans (Vera-Estay, Dooley, & Beauchamp, 2015). Cette étude 
antérieure avait trouvé que même si l’âge explique une partie importante des différences de 
maturité du RM chez les adolescents, le FE fait une contribution significative additionnelle. 
Dans la présente étude effectuée auprès des enfants, d’autres composantes de la cognition 
sociale ont été intégrées à un modèle prédictif du RM, telles que la reconnaissance des 
émotions, la TdE et l’empathie, car ces capacités évoluent durant l’enfance et pourraient 
contribuer à la maturité du RM durant cette période. Ainsi, nous avons exploré les facteurs 
prédictifs du RM, ainsi que le rôle médiateur du FE et de la cognition sociale dans la relation 
entre l’âge et la maturité du RM des enfants de 6 à 12 ans. Bien que d’autres études avaient 
déjà exploré les associations entre quelques-unes de ces variables, à notre connaissance cette 
étude est la première à explorer les contributions combinées du FE et de la cognition sociale 
sur le RM des enfants.  
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En concordance avec les résultats de l’étude menée auprès des adolescents (Vera-Estay et al., 
2015), nous avons détecté que les enfants plus vieux et ceux dont les fonctions exécutives sont 
mieux développées montrent un RM plus mature. Également, une association directe entre la 
maturité du RM des enfants et la qualité de leur cognition sociale a été observée, notamment 
au niveau de leur capacité à reconnaitre les émotions faciales et de leur TdE. Les résultats 
révèlent aussi que les différences interindividuelles concernant la fluence verbale et les fausses 
croyances de 3e ordre jouent un rôle médiateur dans la relation entre l’âge et la maturité du 
RM. Finalement, l’évaluation de l’impact de l’âge, des fonctions exécutives et de la cognition 
sociale sur la maturité du RM chez les enfants suggère que ces trois composantes font une 
contribution indépendante à la maturité du RM et qu’elles prédisent ensemble presque la 
moitié de la variabilité de cette capacité. Bien que le modèle de régression présenté dans 
l’article 1 inclut ce groupe de variables, nous avons aussi examiné un modèle incluant le QI 
dans le premier bloc de la régression et les autres fonctions exécutives dans le deuxième bloc 
(contrôle attentionnel et inhibition). Les résultats obtenus étaient similaires au modèle 
présenté, mais l’ajout de ces variables ne montrait pas une contribution indépendante 
significative, raison pour laquelle nous avons décidé de ne pas les inclure dans les analyses 
présentées dans l’article.  
 
Deuxième étude 
 
Alors que dans la première étude nous avons exploré principalement les interrelations entre le 
FE et les diverses composantes de la cognition sociale en utilisant principalement des mesures 
directes, la deuxième étude a exploré des aspects plus comportementaux à l’aide de la 
perception parentale du FE au quotidien, des tendances empathiques, ainsi que des tendances 
prosociales et agressives des enfants. Plus précisément, nous avons comparé la contribution 
des variables sociodémographiques, du FE quotidien et de l’empathie sur les tendances 
prosociales et agressives des enfants, en plus d’explorer le rôle médiateur du FE quotidien 
dans la relation entre l’empathie et ces deux tendances comportementales.  Les résultats de 
cette étude indiquent que les enfants qui présentent moins de difficultés exécutives dans leur 
vie quotidienne sont perçus par leurs parents comme étant plus empathiques, plus prosociaux 
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et moins agressifs. Aussi, les tendances agressives étaient associées à l’âge et le sexe, les 
enfants plus jeunes et les garçons étant perçus comme étant plus agressifs. Par ailleurs, nous 
avons constaté que les tendances prosociales et agressives sont expliquées par des variables 
différentes. D’un côté, les tendances prosociales sont prédites par un meilleur FE quotidien et 
par des tendances empathiques plus élevées. En revanche, les tendances agressives sont 
prédites par l’âge et le sexe, mais le FE quotidien fait une contribution additionnelle. Les 
tendances empathiques ne font pas une contribution significative au tendances agressives 
lorsque l’impact de l’âge, du sexe et du FE quotidien est contrôlé. Ces résultats sont appuyés 
par des analyses de médiation démontrant que le FE quotidien explique partiellement le lien 
entre l’empathie et les tendances prosociales et complètement le lien avec les tendances 
agressives.  
 
Troisième étude 
 
La troisième étude évaluait la TdE et le RM chez les jeunes atteints du SGT en lien avec le FE 
et social. Nous avons détecté que, comparés au groupe contrôle, les jeunes atteints du SGT ont 
plus de difficultés au niveau de la TdE et du FE quotidien, ainsi que plus de difficultés sur le 
plan émotionnel et comportemental, surtout sur le plan social. Bien que l’évaluation du RM et 
des fonctions exécutives mesurées directement n’a pas révélé de différences significatives 
entre les groupes, nous avons observé que les relations entre ces variables étaient différentes 
dans chaque groupe. Ainsi, chez le groupe contrôle nous avons trouvé des associations entre le 
RM et les fonctions exécutives similaires à celles observées chez les adolescents 
neurotypiques (Vera-Estay et al., 2015) et à celles de la première étude auprès des enfants 
présentée dans cette thèse. En revanche, chez les jeunes atteints du SGT nous avons observé 
moins d’associations significatives, et seulement la fluence verbale et la flexibilité cognitive 
étaient associées à la maturité du RM. Les interrelations entre la TdE, le RM et les fonctions 
exécutives étaient également distinctes dans les deux groupes, suggérant que pour analyser les 
dilemmes moraux les jeunes atteints du SGT se serviraient différemment des fonctions 
exécutives et de la TdE.  Nous avons observé aussi que seulement chez les jeunes atteints du 
SGT, le RM est associé au FE quotidien et social, et que leurs habiletés dans ces deux 
  125 
domaines étaient moindres que celles du groupe contrôle. D’un autre côté, nous avons détecté 
que la sévérité des tics, un marqueur clinique fondamental de ce trouble, était associée à un 
RM moins mature, à une plus faible flexibilité cognitive, à une utilisation moins efficiente du 
feedback, ainsi qu’à plus de difficultés sur les plans émotionnel et comportemental, 
notamment sur le plan social. En plus, les difficultés sociales des jeunes atteints du SGT 
avaient un lien significatif avec le RM, la TdE en général, les fausses croyances de 3e ordre, la 
fluence verbale, l’utilisation du feedback, le FE quotidien, ainsi qu’avec les difficultés 
émotionnelles et comportementales. Finalement, lors de l’exploration de la contribution de ces 
facteurs aux difficultés sociales, nous avons détecté que la sévérité des tics et le FE (représenté 
par l’utilisation du feedback, la fluence verbale et le FE quotidien), ainsi que la cognition 
sociale (TdE et RM), contribuent de façon indépendante aux difficultés sociales des jeunes 
atteints du SGT et qu’elles expliquent ensemble deux tiers de ces difficultés. 
 
4.2  Apports distinctifs de la thèse et implications théoriques  
 
Contribution des études à la lumière du modèle SOCIAL 
 
Le Modèle d'intégration d’habiletés sociocognitives (SOCIAL) proposé par Beauchamp et 
Anderson (2010) permet d’observer la complexité des facteurs influençant le développement 
adéquat des habiletés sociales et de la compétence sociale. Dans cette section, les résultats des 
trois études et leurs implications théoriques seront discutés à la lumière des principales 
composantes du modèle SOCIAL explorées dans cette thèse.  
 
Concernant les médiateurs de la compétence sociale, nous avons inclus dans nos trois études 
des variables mesurant le niveau socioéconomique, tel que le revenu familial et le niveau 
d’éducation parental. Ces variables n’ont pas montré d’associations avec les variables 
principales de nos études, même si nos échantillons incluaient des familles à faible revenu et 
une variété de niveaux éducationnels allant du niveau primaire au doctorat. Il faut considérer, 
cependant, que ces études ont été faites dans un pays développé et dans une province munie 
d’un système de protection sociale fort, ce qui pourrait jouer un rôle protecteur et réduire la 
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vulnérabilité des groupes socioéconomiques plus faibles. Des études ciblant particulièrement 
des familles à haut risque psychosocial ou des études comparatives avec des jeunes d’autres 
pays pourraient aider à mieux comprendre le lien entre les variables socioéconomiques, le 
développement sociocognitif et les compétences sociales. Les études composant cette thèse, 
par contre, n’ont pas exploré l’impact d’autres médiateurs plus proximaux du développement 
des habiletés sociales proposés par le modèle SOCIAL, tels que le fonctionnement familial, les 
liens d’attachement, les compétences sociales et sociocognitives des parents, leur capacité de 
mentalisation, ainsi que leur propre niveau de RM, aspects qui pourraient avoir un impact plus 
direct sur le RM des enfants.   
 
Le deuxième médiateur considéré dans cette thèse est le développement cérébral atypique 
dans le cadre d’une maladie neurodéveloppementale, le SGT. Globalement, nous avons 
constaté la pertinence de la description du modèle selon laquelle la présence d’une maladie 
neurodéveloppementale peut façonner les habilités cognitives et socio-émotionnelles, qui 
auront un impact sur le fonctionnement social. Plus précisément, nous avons pu observer que 
des tics plus sévères, un FE plus faible, ainsi que des capacités de TdE et de RM moins 
matures expliquent un pourcentage important des difficultés sociales des jeunes atteints du 
SGT.   
 
Quant aux facteurs cognitifs et affectifs décrits par le modèle SOCIAL, le FE a été exploré 
dans les trois études faisant partie de cette thèse. Ensemble, les résultats des trois études 
suggèrent que la qualité du FE, mesuré tant de façon directe que par l’entremise de 
questionnaires, est associée à un meilleur développement de la cognition sociale (incluant le 
RM, l’empathie et la TdE) et à des interactions sociales positives incluant plus de tendances 
prosociales et moins de tendances agressives. Le FE jouerait aussi un rôle médiateur dans la 
relation entre l’âge et la maturité du RM et dans la relation entre l’empathie et les interactions 
sociales positives. L’inclusion de mesures directes et des questionnaires sur le FE quotidien 
nous a permis de mieux comprendre tant la contribution des capacités spécifiques, telles que la 
flexibilité et la fluence verbale, que l’apport du FE global dans les activités de tous les jours. 
En plus, l’observation de liens différents entre le FE et la cognition sociale chez les jeunes 
atteints du SGT souligne l’importance d’étudier ces capacités chez les populations 
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pédiatriques à développement typique et atypique, car des déficits plus marqués peuvent 
mener à des relations différentes, qui pourraient être liées à des mécanismes compensatoires, 
tel que décrit dans le troisième article.     
 
La reconnaissance des expressions faciales émotionnelles, liée aux premières étapes du 
traitement de l’information sociale (Crick & Dodge, 1994), a été explorée seulement dans le 
cadre de la première étude en lien avec le RM. L’observation de ce lien est novatrice, car il a 
été trouvé en utilisant une tâche de RM qui présente des dilemmes moraux à l’aide de trois 
photographies qui racontent une situation sociale protagonisée par des enfants ou des 
adolescents. Dans ces photographies, les expressions faciales émotionnelles des enfants, 
comme dans la vie réelle, donnent des indices pour bien interpréter le dilemme, un aspect 
impossible à incorporer dans les dilemmes moraux écrits. Ce résultat rejoint les résultats 
d’études antérieures indiquant des liens entre la difficulté de reconnaissance des émotions 
faciales et les traits psychopathiques chez les enfants, les adolescents et les adultes (Blair, 
Colledge, Murray, & Mitchell, 2001; Bowen, Morgan, Moore, & van Goozen, 2014; Hastings, 
Tangney, & Stuewig, 2008; Stevens, Charman, & Blair, 2001) et suggère que même des 
changements subtils dans les premières étapes du traitement de l’information sociale peuvent 
avoir un impact sur les étapes subséquentes reliées à une analyse consciente de la situation 
sociale ou morale.    
 
La première et la deuxième étude ont incorporé l’exploration du lien entre les tendances 
empathiques et d’autres variables cognitives et comportementales. D’un côté, comme prédit 
par le modèle de Hoffman (2000), et en ligne avec des études précédentes auprès des enfants 
et des adultes (Alessandri, Caprara, Eisenberg, & Steca, 2009; de Waal, 2008; Eisenberg, 
Eggum, & Di Giunta, 2010; Eisenberg & Fabes, 1990; Eisenberg & Miller, 1987; Girard, 
Terradas, & Matte-Gagné, 2014; Hoffman, 2000; McMahon, Wernsman, & Parnes, 2006; 
Pursell, Laursen, Rubin, Booth-LaForce, & Rose-Krasnor, 2008; Roberts & Strayer, 1996; 
Williams, O’Driscoll, & Moore, 2014), nous avons détecté que les tendances empathiques sont 
associées positivement aux tendances prosociales et négativement aux tendances agressives. 
Sur la base du modèle de Decety et Lamm (2006), nous avons aussi exploré le rôle médiateur 
du FE quotidien dans ces relations, observant qu’il expliquerait partiellement le lien entre les 
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tendances empathiques et prosociales et totalement le lien entre les tendances empathiques et 
agressives, une conclusion intéressante qui doit être confirmée par des études futures. Par 
ailleurs, nous avons détecté que les tendances empathiques des enfants ne sont pas liées 
directement à un RM plus mature, une conclusion qui va à l’encontre de la théorie de Hoffman 
(2000), mais qui pourrait être expliqué par une interaction plus complexe entre ces deux 
variables. Comme souligné par Decety et Cowell (2015), l’empathie est enracinée dans des 
mécanismes évolutifs anciens associés à la détection de la souffrance des autres, 
particulièrement de la famille et du groupe d’appartenance. Bien que l’empathie soit une 
source d’information essentielle pour le RM et le comportement prosocial, elle peut 
potentiellement biaiser notre raisonnement vers la protection intragroupe (ex. : justifier le 
comportement immoral d’un ami) et vers les signaux de détresse visibles (ex. : tenir pour 
acquis que la victime est la personne qui pleure). Elle peut aussi nous bouleverser au point 
d’empêcher une analyse rationnelle de la situation. Le contrôle de ces biais serait, selon Gibbs 
(2013), une des caractéristiques essentielles du RM mature. Par ailleurs, bien que les 
tendances empathiques plus stables ne soient pas associées de façon linéaire à la maturité du 
RM, il est possible que les réactions empathiques directes aient un rôle différent. Ainsi, 
l’utilisation d’une mesure d’empathie situationnelle, telle que la réponse physiologique, ou les 
réactions faciales et posturales lors de l’observation des dilemmes moraux, pourrait, dans des 
prochaines études, nous permettre de mieux comprendre l’apport des réactions empathiques 
comme mécanisme d’alerte face à des indicateurs clés du dilemme, comme les expressions 
faciales de tristesse ou de peur des personnages.  
 
La théorie de l’esprit a été explorée dans la première et la troisième étude. Dans la première, 
en lien avec la maturité du RM et dans la troisième, en lien avec le FE, le RM et le 
fonctionnement social. Nous observons que chez les enfants à développement typique, la TdE 
en général et ses composantes les plus avancées (fausses croyances de 2e et 3e ordre) sont 
associées à un RM plus mature. De plus, les fausses croyances de 3e ordre joueraient un rôle 
médiateur dans la relation entre l’âge et le RM, indiquant que l’utilisation de schèmes de RM 
plus matures (que l’on observe plus fréquemment chez les enfants plus vieux) est expliquée 
partiellement par une meilleure capacité à évaluer si les croyances d’autrui à propos des 
croyances d’un tiers s’ajustent avec la réalité. Cette analyse pourrait, par exemple, différencier 
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sur le plan moral un comportement agressif motivé par un malentendu d’un comportement 
agressif motivé par le désir de faire du mal. Bien que nous n’ayons pas trouvé de lien avec les 
fausses croyances de 1er ordre, ce résultat pourrait être expliqué en partie par le fait que cette 
variable montre moins de variabilité que les autres mesures de TdE et que le score maximal a 
été obtenu par 82% du groupe. Des recherches incluant des enfants plus jeunes pourraient 
avoir une meilleure sensibilité pour explorer ce lien. 
 
Par ailleurs, nous avons observé que les jeunes atteints du SGT, lorsque comparés à des jeunes 
neurotypiques du même âge, sexe et niveau intellectuel, montraient un fonctionnement plus 
faible de TdE. En plus, nous avons observé plus de variabilité dans les scores reflétant les 
capacités de TdE chez le groupe clinique comparé au groupe contrôle. Ce résultat est novateur, 
car à notre connaissance, la présence de difficultés dans ce domaine avait été observée 
seulement chez les adultes. Les résultats contribuent à une meilleure compréhension de la 
cognition sociale chez les jeunes ayant le SGT. En lien avec ce résultat, nous avons observé 
que les jeunes atteints du SGT qui présentent une moins bonne TdE démontrent aussi plus de 
difficultés sociales. Aussi, les difficultés à détecter des fausses croyances de 3e ordre étaient 
liées à un FE (flexibilité cognitive, inhibition, fluence verbale et utilisation du feedback) plus 
faible dans ce groupe. Ces associations montrent clairement la contribution des fonctions 
exécutives aux aspects plus avancés et complexes de la TdE, qui sont à leur tour nécessaires 
pour la compréhension adéquate des interactions sociales plus complexes. Enfin, lors de la 
deuxième étude, nous avons détecté une association négative entre l’empathie cognitive, 
permettant de comprendre cognitivement la situation émotionnelle d’autrui, et les tendances 
agressives. Ensemble, ces résultats appuient le rôle théorique qui est accordé à la TdE dans le 
modèle du traitement de l’information sociale (Crick & Dodge, 1994) et dans le modèle 
SOCIAL (Beauchamp & Anderson, 2010), offrant de nouvelles pistes de recherche concernant 
l’évaluation de cette composante de la cognition sociale chez les jeunes présentant des 
difficultés comportementales liées à la sphère sociale.  
 
En ce qui concerne le raisonnement moral, il figure comme la variable dépendante principale 
de notre première étude et une des deux composantes de la cognition sociale incorporées dans 
la deuxième étude. La première étude a montré que les enfants plus vieux ont un RM plus 
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mature, suggérant une évolution développementale linéaire du RM, telle que confirmée par 
l’étude de Chiasson, Vera-Estay, Lalonde, Dooley et Beauchamp (soumis) auprès de jeunes de 
6 à 18 ans. Les résultats suggèrent que plus les enfants sont jeunes, plus ils utilisent des 
schèmes d’analyse égocentrés, dont la peur de la punition ou l’obtention de bénéfices directs. 
Ces concepts guident plus fréquemment leur analyse morale et leur prise de décision, 
contrairement aux enfants plus vieux qui se servent plutôt des schèmes de raisonnement qui 
intègrent la perspective d’autrui et la perspective sociale, incluant des valeurs sociétales 
abstraites. Bien que cette tendance développementale ait été décrite précédemment dans le 
cadre de la théorie cognitivo-développementale (Gibbs, 2013), les résultats de la présente 
étude sont novateurs, car ils démontrent que cette tendance est aussi présente lorsqu’on utilise 
un outil d’évaluation qui contrôle les problèmes méthodologiques des études précédentes sur 
le RM, tel que la présentation de scénarios hypothétiques extrêmes, l’utilisation de dilemmes 
écrits et la présentation des dilemmes à la troisième personne. Comme démontré par la 
première étude, bien que l’âge soit un des principaux facteurs explicatifs de l’évolution du 
RM, cette relation est expliquée aussi par la sophistication progressive des fonctions 
exécutives et de la cognition sociale. Ainsi, la relation entre l’âge et le RM est en partie 
expliquée par une meilleure fluence verbale, un aspect qui pourrait faciliter la participation à 
des discussions sur les conflits moraux, mais aussi par deux composantes de la cognition 
sociale, à savoir, la reconnaissance des émotions et les fausses croyances de 3e ordre. Par 
ailleurs, nous avons exploré pour la première fois le RM chez des individus atteints du SGT, 
concluant que, bien que dans l’ensemble leur maturité est comparable à celle de leurs pairs, les 
jeunes présentant un RM moins mature ont des tics plus sévères, plus de difficultés exécutives 
et plus de problèmes sociaux. L’absence de différence entre les jeunes atteints du SGT et les 
enfants du groupe contrôle au niveau du RM combinée avec la présence d’une relation entre la 
sévérité des tics et le RM suggèrent que les personnes atteintes d’un SGT ne forment pas un 
groupe homogène sur le plan des habiletés cognitives ou sociocognitives, ce qui pourrait 
expliquer en partie les résultats contradictoires obtenus par les études antérieures, mais cela 
souligne surtout l’importance de tenir compte de la sévérité des symptômes cliniques lorsque 
l’on examine le fonctionnement cognitif et sociocognitif de personnes atteintes d’une maladie 
mentale ou d’un trouble neurodéveloppemental. 
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4.3  Limites principales des études 
 
Comme mentionné dans la section discussion de chacun des articles, malgré les contributions 
importantes des études, elles comportent aussi certaines limites méthodologiques qui doivent 
être considérées. Tout d’abord, les études présentées dans cette thèse intègrent et analysent un 
nombre important de variables sociodémographiques, cognitives et sociocognitives en lien 
avec le fonctionnement social. Cependant, chacun des aspects mesurés peut aussi être 
influencé par d’autres facteurs qui ne font pas partie de cette thèse et qui pourraient être 
incorporés dans des études futures, notamment les autres variables médiatrices individuelles, 
familiales, sociales et culturelles décrites dans le modèle SOCIAL (ex. : le tempérament, les 
traits de personnalité, la position dans la fratrie, le style d’autorité parentale, le climat scolaire, 
la participation dans la communauté, les attitudes sociales encouragées par la culture, les 
cultures collectivistes versus individualistes, etc.) . Ainsi, les études de cette thèse visent les 
relations réciproques entre des variables cognitives et sociocognitives individuelles sur le 
fonctionnement social, nonobstant, la relation entre les facteurs individuels et sociaux est 
toujours bidirectionnelle et à plusieurs niveaux et donc les variables familiales, sociales et 
culturelles peuvent aussi avoir un impact sur le FE, la cognition sociale et le fonctionnement 
social individuel. Par exemple, les enfants montrant un RM plus mature pourraient chercher 
activement à contrôler leur attention pour la guider vers des stimuli déterminants pour la 
compréhension de la situation morale (ex. l’expression faciale émotionnelle de la victime 
potentielle), ce qui pourrait leur permettre de distinguer entre deux enfants qui jouent à se 
battre et une situation réellement agressive. Une autre limite de l’ensemble des études est 
l’évaluation des tendances comportementales de type social, ainsi que du FE quotidien par 
l’entremise de questionnaires remplis par les parents des participants. Nous reconnaissons que 
même si les parents sont des référents valides pour rapporter le fonctionnement de leur enfant, 
la perception parentale peut être biaisée tant de façon positive que négative par des facteurs 
comme la relation directe avec l’enfant, la comparaison avec le fonctionnement de la fratrie ou 
l’état psychologique du parent. L’inclusion d’autres sources d’information comme les 
enseignants, les pairs et le participant lui-même, ainsi que des mesures d’observation directe 
dans un environnement contrôlé auraient permis d’avoir une appréciation plus juste du 
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comportement social des jeunes. Finalement, l’utilisation d’un devis transversal dans nos trois 
études nous a permis d’observer les relations actuelles entre les variables, ainsi que les 
associations entre certaines variables et l’âge des participants, cependant, ce devis ne nous 
permet pas d’expliquer comment les changements individuels au cours du développement 
peuvent influencer la variation de ces relations, ce qui demanderait l’utilisation d’un devis 
longitudinal.  
4.4  Implications cliniques des études et directions futures 
 
Des données empiriques contribuant à faire un pont entre la théorie et l’intervention 
 
Malgré l’existence d’un cadre théorique riche permettant d’identifier les principales capacités 
sociocognitives qui participent au développement social, il est encore difficile de quantifier, de 
documenter et d’évaluer empiriquement les relations complexes et multidimensionnelles qui 
existent entre ces capacités. Il est fondamental de surmonter cette difficulté, car c’est à l’aide 
des études empiriques que les concepts théoriques peuvent se transformer en information plus 
concrète pour soutenir la prise de décisions dans les domaines cliniques et de l’intervention. 
Comme il a été décrit dans les sections précédentes de cette discussion, les études formant 
cette thèse contribuent à l’avancement des connaissances en offrant une compréhension 
théorique plus fine de l’interaction entre les fonctions cognitives supérieures durant le 
développement typique et atypique. Cependant, ces études apportent aussi de données 
empiriques aidant à faire un pont entre la théorie et l’intervention, avec l’identification des 
capacités qui jouent un rôle prédicteur ou modérateur sur d’autres capacités et tendances 
comportementales.  
 
Selon la vison socioconstructiviste du développement sociocognitif  (Fernyhough, 2010; 
Lewis & Carpendale, 2009; Vygotsky, 1978), les interactions sociales jouent un rôle 
primordial dans la sophistication des fonctions exécutives et de la cognition sociale. Basés sur 
cette idée, il semble évident que les meilleurs contextes pour développer les capacités 
identifiées par nos études sont ceux dont les jeunes soutiennent des interactions significatives, 
c’est à dire, la famille, l’école et la communauté.  Ainsi, l’entrainement de ces capacités peut 
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être intégré dans les programmes d’éducation parentale, par exemple, en sensibilisant les 
parents sur l’importance d’utiliser un langage favorisant la TdE lors des jeux et des activités 
quotidiennes ou en leur montrant comment proposer des jeux coopératifs pour la pratique des 
FE. L’utilisation de ces capacités peut aussi être intégrée dans les programmes de promotion 
des compétences sociales dans le contexte scolaire ou communautaire et dans les programmes 
d’intervention précoce chez des jeunes présentant des difficultés d’adaptation sociale. Ces 
programmes pourraient, par exemple, privilégier les débats et les réflexions de groupe pour 
analyser les conflits sociaux dans la classe, une opportunité de pratiquer la fluence verbale, la 
flexibilité de la pensée, ainsi que la prise de perspective d’autrui et le RM. De plus, si l’on 
considère que les enseignants sont de plus en plus informés sur le rôle des fonctions 
exécutives dans l’apprentissage (Gagné, Rousseau, Leblanc, & Lussier, 2009) et que l’école 
est un environnement privilégié pour la mise en pratique de la cognition sociale, il serait 
intéressant de les sensibiliser à l’importance d’incorporer l’exercice de ces capacités dans le 
cadre des activités pédagogiques quotidiennes (ex. prendre la perspective de différents 
personnages dans un cours d’histoire, inférer l’émotion de l’auteur d’un poème, détecter le 
personnage qui est confronté à un dilemme moral dans un récit, etc.). Chez les groupes 
cliniques présentant un RM moins mature, plus d’agressivité ou des difficultés sociales, des 
stratégies de remédiation cognitive ciblant les fonctions exécutives et la cognition sociale 
pourraient aussi contribuer à la réduction des difficultés. En tant que cliniciens, l’identification 
des forces, des faiblesses et même des simples particularités concernant la cognition sociale 
des enfants à développement typique et atypique permettrait de détecter plus précisément les 
aspects du traitement de l’information qui peuvent affecter la qualité de leurs interactions 
sociales et ainsi élaborer des stratégies d’intervention plus pertinentes.  
 
En plus des données empiriques, cette thèse contribue à faire le pont entre la théorie et 
l’intervention avec la présentation de nouveaux outils d’évaluation de la cognition sociale. 
 
Une nouvelle approche pour l’évaluation de la cognition sociale 
 
Comparée à la cognition générale, l’étude de la cognition sociale en neuropsychologie est 
beaucoup plus récente et restreinte. Un des aspects qui a pu freiner l’avancement de la 
  134 
recherche et de l’approche clinique dans ce domaine est le manque d’outils d’évaluation 
standardisés, écologiques et valides en cognition sociale, particulièrement dans le contexte 
pédiatrique. Ce manque d’outils peut être expliqué, entre autres, par le défi qu’exige la 
création d’outils capables d’isoler la capacité ciblée, mais aussi de reproduire, dans un 
environnement contrôlé, la réalité sociale dans laquelle la capacité est normalement utilisée. 
Une des principales contributions de cette thèse sur le plan clinique est l’incorporation d’outils 
d’évaluation de la cognition sociale basés sur la recherche actuelle en neurosciences sociales 
et en neuropsychologie développementale, lesquels montrent une sensibilité suffisante pour 
distinguer des différences chez les jeunes à développement typique, mais aussi chez des jeunes 
atteints d’un trouble neurodéveloppemental. L’utilité de ces outils, qui s’encadrent dans une 
approche d’évaluation écologique, offre des pistes intéressantes pour l’utilisation des 
nouvelles technologies pour évaluer la cognition sociale. Ainsi, avec les technologies de 
pointe actuelles, telles que la réalité virtuelle, les jeux vidéo immersifs, les jeux intelligents, 
les logiciels de reconnaissance des expressions faciales, des réactions physiologiques, parmi 
tant d’autres, on peut se rapprocher de plus en plus de la reproduction des caractéristiques de 
la réalité sociale dans des environnements contrôlés (images, sons, interactions, etc.). Cette 
technologie permet également de détecter en temps réel les réactions automatiques de l’enfant 
aux signaux sociaux, ce qui amènerait à une compréhension plus dynamique du processus de 
traitement de l’information sociale.  
 
Si l’on considère également que la littérature actuelle en neuropsychologie clinique indique 
que certaines capacités sociocognitives pourraient évoluer différemment chez des individus 
atteints de troubles neurodéveloppementaux et neuropsychiatriques, et que certains de ces 
troubles s’accompagnent aussi de difficultés d’adaptation sociale (Sharp, Fonagy, & Goodyer, 
2008), il est primordial de continuer les études sur l’intégrité de la cognition et de la 
compétence sociale chez les enfants à développement atypique. La cognition sociale, par 
contre, n’est pas explorée avec la même régularité que d’autres capacités cognitives dans ces 
groupes, entre autres à cause du manque d’outils adaptés. Pour cette raison il est indispensable 
de continuer à développer des outils d’évaluation sensibles à différents niveaux de 
développement, de même que de sensibiliser les cliniciens quant à l’importance d’explorer ces 
capacités, particulièrement lorsque des difficultés d’adaptation sociale sont présentes. Par 
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ailleurs, il faut considérer que même chez les enfants à développement typique, mais qui sont 
exposés à des situations difficiles (ex. négligence, maladies graves ou chroniques, immigration 
forcée, exposition aux catastrophes naturelles) l’évaluation de la cognition sociale peut offrir 
une compréhension clinique plus riche de l’effet de ces stresseurs sur leur interprétation du 
monde social, un aspect rarement ciblé dans l’intervention, mais qui peut avoir un impact 
direct sur leur adaptation sociale présente et à long terme.   
  
4.5 Conclusion 
Comme souligné par Tomasello (2004), l’évolution de la cognition sociale est en même temps 
un marqueur de notre développement phylogénétique et ontogénétique. En tant qu’espèce, 
même si la création d’outils pour maitriser notre monde physique peut nous distinguer du reste 
des animaux, c’est la création d’outils culturels qui fait de nous une espèce unique. Avec le 
développement ontogénétique, l’être humain est de plus en plus capable de distinguer son 
monde interne de celui des autres, mais aussi de comprendre qu’il a un monde de 
représentations partagées, intersubjectives, qui permettent la construction d’un monde social 
commun lequel existe en premier lieu dans notre esprit. La recherche sur la cognition sociale 
chez les enfants a comme but ultime de mieux comprendre comment les aider à bénéficier au 
maximum de la richesse de cette singularité humaine.       
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Abstract 
 
Objective: There is increasing recognition that socio-cognitive skills, such as moral reasoning 
(MR), are affected in a wide range of developmental and neuropsychological conditions. 
However, the lack of appropriate measures available to neuropsychologists poses a challenge 
for the direct assessment of these skills. This study sought to explore age-related changes in 
moral reasoning using an innovative visual tool and examine the developmental sensitivity of 
the task. Method: To address some of the methodological limitations of traditional measures 
of MR, a novel, visual task, the Socio-Moral Reasoning Aptitude Level (So-Moral) was used 
to evaluate MR in 216 healthy participants aged 6 to 20 years. Results: The findings show a 
linear increase in MR from childhood to late adolescence with significant group differences 
between childhood (6-8 years) and preadolescence (9-11 years), and between early 
adolescence (12-14 years) and middle adolescence (15-17 years). Conclusions: Interpreted in 
light of current brain development research, the results highlight age-related changes in MR 
that offer insight into typical MR development and opportunities for comparisons with clinical 
populations. The findings also provide evidence of the potential of the So-Moral as a 
developmentally-appropriate measure of MR throughout childhood and adolescence. 
 
Keywords: moral reasoning, developmental sensitivity, age-related changes, social cognition, 
neuropsychological assessment 
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Introduction 
 
Social cognition refers to the mental processes that are used to perceive and process 
social cues, stimuli and environments and that are necessary for appropriate social functioning 
(Beauchamp & Anderson, 2010; Frith & Frith, 2007; Penn, Corrigan, Bentall, Racenstein, & 
Newman, 1997). It includes an array of skills that follow a developmental path and are 
hierarchically organized from rudimentary stages of processing social cues (i.e., perception of 
faces or emotions) to higher order socio-cognitive skills crucial for adaptive and adequate 
social functioning (Beauchamp & Anderson, 2010; Vuilleumier & Pourtois, 2007). Moral 
reasoning (MR) is an important socio-cognitive skill that is known to underlie appropriate 
social decision making and behavioral functioning. Traditionally, MR was defined as the 
thinking process of judging right and wrong and making ethical choices when a moral 
dilemma is encountered (Kohlberg, 1984). The socio-affective dimension of MR has gain 
ground in recent years and as a result contemporary research now defines MR as a set of 
cognitive and affective mechanisms underpinned by neural networks that allows humans to 
evaluate the world around them and make decisions based on norms and values established by 
society (Decety & Howard, 2013; Haidt, 2001; Moll, Zahn, De Oliveira-Souza, Krueger, & 
Grafman, 2005). As such, the acquisition of MR promotes the establishment of healthy social 
behaviors and positive interpersonal interactions while regulating and inhibiting the 
emergence of socially inappropriate behaviors (Dooley, Beauchamp, & Anderson, 2010). 
There is also evidence that less mature or impaired MR is associated with socially maladaptive 
behaviors (Chen & Howitt, 2007; Raaijmakers, Engels, & Van Hoof, 2005; Stams et al., 
2006).  
 
Childhood and adolescence both appear to be pivotal periods for the development of 
social cognition in general. It is during childhood that the foundations for mature MR are laid. 
MR is considered to emerge out of early social interactions when individuals gain knowledge 
about people, emotions, social conventions and develop self-awareness (Killen & Rutland, 
2011; Thompson, 2006). Early on, children learn the difference between right and wrong and 
are initially heavily influenced by authoritarian figures, such as parents or teachers (Dunn, 
2006). In everyday life, children frequently experience situations involving social conflicts. 
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Through resolving these conflicts with peers and siblings they experience reciprocity and 
understand why inflicting harm on others is wrong (Killen & Rutland, 2011).  
 
With age, children construct more complex ideas about morality, taking into account 
an increasing number of factors and linking moral rules and social conventions (Buchanan-
Barrow & Barrett, 1998). The transition to adolescence is marked by a redefinition of social 
relationships, as the child moves away from parental influence and develops greater autonomy 
and social independence (Steinberg, 2005).  As family influences wane and peer influences 
increase, competent MR becomes of prime importance as adolescents are required to make 
more independent social decisions and are asked to exercise their judgments in their 
relationships and social interactions.  In addition, spending more time socializing outside of 
the family home results in more frequent exposure to moral dilemmas and risk of rule-
breaking behavior (Hart & Carlo, 2005).  
 
In keeping with this, models of MR progression posit that such skills evolve with age, 
and are sustained by cognitive development and social perspective-taking opportunities 
(Gibbs, 2013; Kohlberg, Levine, & Hewer, 1983). Current research based on Social Domain 
Theory (Turiel, 2002) indicates that the ability to differentiate moral issues from social 
conventions and personal choices is already present in childhood, but also that MR continues 
to increases in complexity and flexibility during ontogenetic development (Killen & Rutland, 
2011). Supporting the developmental trajectory of moral maturity, evidence from cross-
sectional and longitudinal studies demonstrates positive correlations between age and MR 
maturity level in children, adolescents and adults (Colby et al., 1983; Eisenberg, 1979; 
Eisenberg, Cumberland, Guthrie, Murphy, & Shepard, 2005; Malti, Gasser, & Gutzwiller-
Helfenfinger, 2010). Armon and Dawson (1997) found that MR development follows a 
curvilinear trend across the lifespan that suggests differential progress during distinctive 
developmental periods, with a slower increase as adulthood advances. There is some 
indication that these developmental patterns may be different in males and females. However, 
to date, the question of sex differences in MR has been a matter of debate. According to 
Gilligan (1982) men solve moral dilemmas in a rational way, respecting law and order (ethics 
of justice), while women are driven by emotion, empathy and care for others (ethics of care). 
  xiv 
Some studies in adults have confirmed these differences with various MR tasks (Bjorklund, 
2003; Fumagalli et al., 2010; Gump, Baker, & Roll, 2000), while others have found no sex 
differences (Brabeck & Shore, 2003; Jaffee & Hyde, 2000; Lifton, 1985). Studies in youth 
show that girls display fewer morally disengaged reasoning strategies and more moral 
emotions than boys (Ongley, Nola, & Malti, 2014; Paciello, Fida, Tramontano, Lupinetti, & 
Caprara, 2008; Tangney & Dearing, 2002). Using the Sociomoral Reflection measure, Gibbs, 
Basinger, and Fuller (1992) found sex-related differences in MR score favoring females, while 
replicating findings of no sex-related stage-level differences (Walker, 1986). Differences were 
observed during the pubescent years when females are known to be maturing more rapidly 
than males in a number of respects (Mendle, Turkheimer, & Emery, 2007). A recent 
neuroimaging study found a sex-related pattern of brain activation suggestive of differences in 
strategies utilized in MR for males versus females (Harenski, Antonenko, Shane, & Kiehl, 
2008). Although men and women may process MR dilemmas differently, whether this results 
in differences in MR maturity remains to be determined given discrepant findings and 
methodological approaches in the literature to date. 
 
From a neurobiological perspective, there is evidence that social cognition, and MR in 
particular, is supported by a reliable network of regions in the brain (termed the “social 
brain”), which undergo substantial structural and functional maturation during childhood and 
well into late adolescence (Blakemore, 2008a, 2010; Burnett & Blakemore, 2009; Casey, 
Jones, & Hare, 2008; Pascual, Rodrigues, & Gallardo-Pujol, 2013; Steinberg, 2005). This 
network includes key regions of the frontal and temporal cortices, such as the medial 
prefrontal cortex, the anterior cingulate cortex, the inferior fontal gyrus, the superior temporal 
sulcus, as well as, the amygdala and the anterior insula (Adolphs, 2009; Brothers, 1990; Frith 
& Frith, 2007). These brain regions also play a role in the development of skills such as 
behavioral and emotional regulation as well as the perception and evaluation of risks and 
benefits (Burnett & Blakemore, 2009; Steinberg, 2005), which are relevant to MR and 
decision-making. The protracted nature of the development of socio-cognitive skills, and their 
neural substrates highlights the system’s vulnerability to dysfunction should any of the many 
regions involved or their connections be disrupted by biological or environmental elements 
(Beauchamp & Anderson, 2010).  Social cognition, and in particular MR, has been shown to 
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be affected by various developmental and acquired neurological conditions such as brain 
injury (Beauchamp, Dooley, & Anderson, 2013; Dooley, et al., 2010; Eslinger, Flaherty-Craig, 
& Benton, 2004; Tonks, Williams, Frampton, Yates, & Slater, 2007), autism spectrum 
disorders (Abdi & Sharma, 2004; Moran et al., 2011), attention-deficit disorders 
(Demopoulos, Hopkins, & Davis, 2013; Groman & Barzman, 2014) and schizophrenia 
(McGuire, Langdon, & Brune, 2014; Pinkham & Penn, 2006), which can lead to changes in 
behavior, emotion regulation, and overall social competence.  
 
Despite increasing recognition of the impact of neuropsychological conditions on 
social cognition, and the central role of MR in the everyday social functioning of children and 
adolescents, there exist few standardized and validated measures to evaluate these skills. To 
date, MR tests have typically been based on written scenarios presenting moral dilemmas. For 
example, in the Moral Judgment Interview (MJI) (Kohlberg, 1958), participants are asked to 
read a story presenting a hypothetical moral dilemma and to answer open-ended questions 
designed to obtain justifications for their moral judgment. This task presents certain practical 
and conceptual challenges. For example, coding is very complex requiring extensive training 
and the dilemmas are lengthy and involving extreme situations (ex: deciding whether or not to 
steal medication to save a dying person). Although, there is much to be gained from 
examining the process of quintessential dilemmas, they provide limited insight into daily 
social capabilities, as they are unlikely to have been experienced by children or adolescents. 
Other tasks have used similar dilemmas, such as the Defining Issues Test (DIT) (Rest, 1975). 
In the DIT, after having read a moral dilemma, participants are asked to rank a series of 12 
statements in terms of their perceived importance in making a decision about the dilemma. 
This procedure, however, sacrifices an important feature of MR assessment, namely, the 
elaboration of an individual’s own moral justification. Also, this task requires extensive 
reading and for that reason Rest (1979) acknowledges that the DIT cannot be used with 
subjects who have reading skills under those expected of a 12-year old. To address some of 
these concerns, Gibbs, et al. (1992) developed the Sociomoral Reflection Measure-Short Form 
(SRM-SF), a paper-pencil questionnaire that presents participants with dilemmas that are more 
appropriate for children and pertain to specific moral values (i.e. affiliation, property, etc.). 
Participants are asked to ascertain the degree of importance allocated to a particular moral 
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value and write down a justification. Other measures that rely less on reading and writing have 
been used in developmental psychology, such as the happy-victimizer paradigm (Malti, 
Gummerum, Keller, & Buchmann, 2009; Ongley, et al., 2014) and the prosocial moral 
reasoning interview (Eisenberg, Lennon, & Karlsson, 1983). A small number of dilemmas are 
presented in both these tasks through cartoons in a third person-perspective. Participants are 
asked to say whether what the protagonist did was right or wrong and justify their answer. 
While, evidence from social information processing research suggests that the use of pictures 
is an effective strategy to enhance emotional investment and involvement (Orobio de Castro, 
Veerman, Koops, Bosch, & Monshouwer, 2002), using cartoon caricatures and a third-person 
perspective may dampen the emotional valence of the scenarios (Dooley, et al., 2010).  
 
Globally, these traditional measures of MR may be hampered at varying degrees by 
methodological challenges, which raises concerns about the appropriateness of their use in 
pediatric and clinical populations. Among those challenges are: (1) the scenarios typically 
presented tend to be unrealistic and unlikely to have been experienced by young people and 
are therefore not necessarily representative of everyday moral dilemmas; (2) dilemmas are 
generally presented in the third person which reduces personal involvement in the situation 
described. In this regard, a number of studies reveal that personal and emotional involvement 
in moral dilemmas not only influences the maturity of reasoning and decision-making, but is 
also associated with different patterns of brain activity (Greene, Sommerville, Nystrom, 
Darley, & Cohen, 2001; Mikhail, 2007; Moll, De Oliveira-Souza, Bramati, & Grafman, 2002); 
and (3) youth are typically presented with lengthy written scenarios that are time consuming 
and highly dependent on adequate reading, attentional and working memory skills, which are 
often impaired in clinical populations (Dooley, et al., 2010). The presence of confounding 
cognitive factors in traditional MR assessment thus suggests that clinical populations or even 
children with less than optimal cognitive functions may not perform well on these measures 
due to more general cognitive difficulties instead of actual social dysfunction. 
 
To address the need for socio-cognitive evaluation tools for children and adolescents 
and counter some of the methodological limits of traditional MR tasks, the Socio-Moral 
Reasoning Aptitude Level task (So-Moral) was developed (Beauchamp, et al., 2013; Dooley, 
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et al., 2010; Vera-Estay, Beauchamp, & Dooley, 2014). The So-Moral is a computer-based 
task during which dilemmas are presented using static pictures of real actors taken from a first 
person point-of view. This style of a presentation is used to increase and enhance personal and 
emotional involvement. It also allows for processing of facial emotional expressions, powerful 
cues that reveal the internal affective states of the actors involved and facilitate understanding 
of moral situations. All the dilemmas were designed to ensure that they depict social situations 
that young people are likely to have experienced or be familiar with. The task does not rely on 
reading and writing skills, which facilitates its administration to clinical and pediatric 
populations. A previous study by Dooley, et al. (2010) examined the emerging psychometric 
properties of the So-Moral and provided preliminary support for its validity and reliability. 
The So-Moral has adequate inter-rater reliability (Cronbach’s α = .83 to .94). To examine 
whether the dilemmas were ecologically valid, participants were asked to indicate if they had 
heard of a similar situation happening to others or if they had experienced the dilemmas 
themselves. Overall, the So-Moral dilemmas were experienced (directly or indirectly) by 80% 
of the participants. In addition, 95% of the participants reported that they enjoyed completing 
the task, 87% reported feeling personally and emotionally involved and 96% reported that they 
understood the dilemmas. In sum, the So-Moral was rated as being enjoyable and 
comprehensive by the majority of the participants, and they felt engaged in and familiar with 
the dilemmas. Provisional support of the construct validity of the So-Moral has also been 
provided through significant positive correlation between So-Moral scores and other socio-
cognitive measures such as theory of mind, affect recognition and empathy and negative 
significant correlations with aggressive behaviors and oppositional defiant symptoms (Dooley, 
et al., 2010; Vera-Estay, Seni, Champagne, & Beauchamp, 2016). The sensitivity of the So-
Moral task has also previously been explored in a brain injury population (Beauchamp, et al., 
2013) and its relationship with executive functioning has been documented (Vera-Estay, et al., 
2014; Vera-Estay, et al., 2016); however, no study to date has examined MR maturity across a 
wide age span with a tool designed for children and adolescents and measuring MR trough 
everyday dilemmas.  
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The aim of this study was to explore age-related changes in MR using the So-Moral 
and examine the developmental sensitivity of the task by using a cross-sectional design in 
childhood and adolescence. A linear increase in MR maturity with age and age-related 
differences in MR were expected. A second, exploratory aim was to determine whether sex 
differences were present. We expected significant sex differences between boys and girls for 
MR maturity in line with developmental work on moral reasoning and emotions. 
 
Methods 
Participants 
Participants aged 6 to 20 years (N= 216; M= 13.60, SD= 3.87 years, 59% female) voluntarily 
participated in this study. They were predominantly Caucasian (88 %) and had no history of 
any psychiatric or neurological condition, and had IQ levels in the low to high average range 
(84-138, M= 109.19, SD= 13.4). Participants were identified and recruited through elementary 
schools, high schools and colleges, and assessments were conducted in the participants’ 
primary language, either French or English. All participants and/or their parents provided 
written consent for participation in the study and were compensated $20 for their time. The 
Research Ethics Committee of the Faculty of Arts and Science at the University of Montreal 
approved the study.  
Measures 
Demographic and developmental variables: Parents’ of participants completed a questionnaire 
pertaining to their child’s medical, developmental, and social history. Socio-economic status is 
reported using the Social Risk Index (Roberts et al., 2008), a composite measure comprised of 
six aspects of social status: family structure (0 – two caregivers (nuclear); 1 – separated 
parents with dual custody, or cared for by other intact family; 2 – single caregiver), education 
of primary caregiver (0 – tertiary educated; 1 – 11–12 years of formal schooling; 2 – less than 
11 years of formal schooling), occupation of primary income earner (0 – skilled/professional; 
1 – semiskilled; 2 – unskilled), employment status of primary income earner (0 – full-time 
employment; 1 – part-time employment; 2 – unemployed/pension), language spoken at home 
(0 – english or french; 1 – some english or french; 2 – no English or french) and maternal age 
at birth (0 – more than 21 years; 1 – 18–21 years; 2 – less than 18 years). The total score is 
reported with higher scores indicating higher social risk and lower socio-economic status. 
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Intellectual functioning: Participants completed the Vocabulary and Matrix Reasoning 
subtests of the Wechsler Abbreviated Scale of Intelligence (Wechsler, 1999) to provide an 
estimate of general intellectual ability (Full Scale IQ, FSIQ, M= 100, SD= 15). The WASI has 
adequate internal consistency (α = .93), test re-test reliability (r= .87) and concurrent validity 
(r= .87) (Garland, 2005). 
Moral reasoning: The Socio-Moral Reasoning Aptitude Level Task (So-Moral) (Beauchamp, 
et al., 2013; Dooley, et al., 2010; Vera-Estay, et al., 2014) is a self-paced, visual, computer-
based task that presents visual moral dilemmas specifically designed for children and 
adolescents. The task has gender and age specific versions. The child version (6 to 12 years 
old) includes 9 dilemmas while the adolescent version (13 to 21 years old) has 10 dilemmas. 
Each dilemma (see example in Figure 1) consists of: an introductory screen presenting the 
name of the dilemma (e.g. ‘wallet’); three separate screens showing first-person perspective 
pictures of child or adolescent actors in various social scenarios representing a moral conflict 
(e.g. concerns with justice, welfare/harm and rights) according to Social Domain Theory 
(Turiel, 1983); and a final screen presenting a dichotomous decision (e.g. whether or not to 
engage in a particular action such as stealing from a shop, cheating at a game, etc.).  
 
---Insert Figure 1 about here--- 
 
The aggregate number of morally adapted responses is compiled to obtain a moral decision 
making score, which ranges from 0 to 9 or 10 points depending on the version. Participants are 
then asked to provide a justification for the choice they made. Each participant’s justification 
is recorded verbatim and subsequently scored according to a standardized coding system 
(Beauchamp & Dooley, 2012) based on cognitive developmental approach (Gibbs, 2010; 
Kohlberg, 1981; Turiel, 1983). Developmental stages of MR have been adapted to fit the 
social nature of the dilemmas in the So-Moral task and consist of the following: 1) Centrations 
and authoritarian-based consequences; 2) Egocentric/ pragmatic exchanges; 3) Interpersonal 
focus; 4) Societal regulation; and 5) Societal evaluation (see Table 2). Transition stages (1.5, 
2.5, etc.) are used to account for answers that provide elements of two consecutive reasoning 
stages.  
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When elements of non-consecutive stages are provided, the response is coded 
according to the highest schema detected. The MR maturity score (0 to 50 points) is obtained 
by summing the justification scores (a proportion was used to bring the total MR score of the 
child version to a common denominator of 50). For the purpose of the study, each justification 
was scored independently by two trained raters and discrepancies were resolved by discussion 
and consensus. The So-Moral has adequate inter-rater reliability (Cronbach’s α = .83 to .94) 
and construct validity (Dooley, Beauchamp, & Anderson, 2010). The MR maturity score was 
used as the main dependent variable. 
 
 
---Insert Table 1 about here--- 
Statistical analyses 
Pearson correlation coefficients were first calculated to examine the relationship 
between MR maturity, age, intellectual functioning and social risk index. Polynomial contrast 
analysis was carried out to investigate whether MR development responded to a linear trend 
with age. Participants were then divided into five groups according to their age (Childhood: 6 
to 8 years; Preadolescence: 9 to 11 years; Early adolescence: 12 to 14 years; Middle 
adolescence: 15 to 17 years; Late adolescence/early adulthood: 18 to 20 years). Independent t-
tests were conducted to determine whether male and female IQ scores differed significantly 
within each age group and in the whole sample.   
 
After preliminary analyses to ensure no violation of the assumptions of normality, 
linearity and homogeneity of variances, analysis of covariance (ANCOVA) was calculated to 
investigate the main effects of age groups and sex on MR. In addition, ANCOVA was used to 
test whether MR maturity differs significantly among the age groups. A conservative approach 
was used by controlling for the effect of intellectual functioning and social risk. Pairwise 
comparisons with Bonferonni correction were used for post-hoc analyses. Effects sizes (partial 
η2) are reported according to Cohen (1992).  Statistical analyses were performed using SPSS 
19.0 software. 
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Results 
---- Insert Table 2 about here ---- 
 
Participants’ characteristics and results of the So-Moral across age groups are presented in 
Table 1. MR maturity was significantly associated with age (r=.61, p <.001) and IQ (r=.33, p 
<.001), but not with social risk (r=.03, p=.683). A significant linear trend with age was 
observed for MR, F(1.199) =137.84, p<.001. After dividing participants into five age-bands, 
no interaction between Age group and Sex, F(4.179) = 0.148,  η2=.003) was found. A 
significant main effect of Sex was found for MR, F(1.179) =10.778, p=.001, η2=.057). The 
estimated mean difference between boys and girls across all age groups was 2.89 (95% CI: 
1.30 to 4.49, p <.001), with girls demonstrating higher MR maturity than boys. Figure 2 shows 
the differential trajectory of MR between boys and girls. Investigating a possible explanation 
accounting for this difference, no significant differences between boys (M=56.41, SD=10.04) 
and girls (M=57.29, SD=10.54) were found on verbal IQ scores, T(207)=-0.609, p=0.543. A 
significant main effect of Age group was also found for MR, with a large effect size, F (4.179) 
=29.813, p<.001, η2= .393). Results of the post-hoc tests (bonferroni correction) for paired 
comparisons of consecutive age groups revealed significant group differences between 
childhood and preadolescence and between early adolescence and middle adolescence as 
shown in Figure 3. To highlight age-related changes and optimize power, we report the data 
for the entire sample.  
 
---- Insert Figure 2 about here ----  
 ---- Insert Figure 3 about here ----  
 
Discussion 
Social cognition tests are increasingly viewed as a valuable supplement to a standard 
neuropsychological examination in light of their ability to detect problems in social 
competence and their underlying sociocognitive deficits. The So-Moral is a novel visual moral 
reasoning task designed to be used in clinical settings and that has adequate psychometric data 
(Dooley, et al., 2010), clinical sensitivity (Beauchamp, et al., 2013) and links to more general 
cognitive functions (Vera-Estay, et al., 2014; Vera-Estay, et al., 2016). The results of this 
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cross-sectional study provide evidence that the measure is sensitive to expected developmental 
changes in one of the largest studies investigating MR in children and adolescents. Of note, a 
linear increase in MR was identified with age from 6 to 20 years old in typically developing 
children and adolescents, which is consistent with previous studies using more traditional MR 
evaluation tools and/or smaller age ranges (Armon & Dawson, 1997; Eisenberg, et al., 2005; 
Malti, et al., 2010; Vera-Estay, et al., 2014). The substantial increase in MR observed from 
childhood to late adolescence echo contemporary research in brain development suggesting 
that MR, among other sociocognitive functions, is regulated by physiological age and that this 
relationship is explained by the cerebral maturation that occurs during development, 
particularly during adolescence, in regions and systems associated with response inhibition, 
the calibration of risk and reward, and emotion regulation (Steinberg, 2005), as well as in the 
social brain (Blakemore, 2008a; Blakemore & Mills, 2014). It is likely that progressive 
exposure to social interactions, increasing autonomy and the acquisition of new social roles as 
individuals age contribute to the emergence of more complex reasoning skills, which are 
helpful for evaluating situations affecting the moral domain. 
 
The primary aim of this study was not specifically to investigate sex differences in social 
cognition, however, the inclusion of a relatively large group promoted such a comparison as 
an exploratory analysis. As hypothesized, the results suggest that sex differences in MR 
development may exist, with girls displaying more mature MR than boys across all age 
groups. This finding accords with some studies of MR in adults indicating differences in MR 
between men and women (Bjorklund, 2003; Fumagalli, et al., 2010; Gump, et al., 2000) and a 
study in a group of children and adolescents (Gibbs, et al., 1992). Sex differences have been 
reported in other studies of social cognition, with women showing greater empathic ability 
(Baron-Cohen & Wheelwright, 2004; Eisenberg, 2005) and better emotion processing 
(Aleman & Swart, 2008; Gur et al., 2012; Hareli, Shomrat, & Hess, 2009), abilities that are 
related to MR. Research suggesting sex-specific maturational change at the level of brain 
development (Courchesne et al., 2000; De Bellis et al., 2001; Giedd et al., 1999; Giedd et al., 
1996; Ingalhalikar et al., 2014) could provide a possible explanation, although links to 
observed behavioral differences in social cognition have not been established. Of note, 
although speculative at this point, it is possible that the fact that the So-Moral necessitates the 
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generation of verbal responses could put girls at an advantage as they have been shown to 
perform better than boys on verbal tasks (Halpern et al., 2007). Discounting this hypothesis, 
however, is the fact that no sex difference was found on verbal IQ in this study.  Future 
research is needed to replicate and delineate the findings pertaining to sex differences in MR, a 
topic that remains controversial given discrepancies between study findings and 
methodological approaches. 
 
When data were examined across five different age-bands, age-related changes in MR were 
observed. A significant group difference was observed between childhood and preadolescence 
consistent with the rapid cerebral changes that occur during pre-adolescence (9-12 years old) 
in fronto-temporal circuits (Lenroot et al., 2007; Tanaka, Matsui, Uematsu, Noguchi, & 
Miyawaki, 2012). This difference is also in line with well-established developmental gains on 
neuropsychological measures linked to mature MR, such as improvements in executive 
functioning during preadolescence (Anderson, Anderson, Northam, Jacobs, & Catroppa, 2001; 
Korkman, Kemp, & Kirk, 2001; Vera-Estay, et al., 2014). No significant group difference was 
found between preadolescence and early adolescence. This could possibly be explained by the 
hormonal processes (i.e., onset of puberty) occurring differentially in youth during this period, 
which may introduce greater heterogeneity in performance and consequently blur age 
differences. Supporting this explanation is our observation that preadolescent girls appear to 
reach higher MR scores than early adolescent boys.  Incidentally, girls tend to reach puberty at 
an earlier age than boys (2 years earlier typically) (Grison, Heatherton, & Gazzaniga, 2015; 
Underwood & Van Wyk, 1992). Although the influence of puberty on MR is still unknown, 
research indicates that pubertal development leads to a progressive increase in emotional 
sensibility, emotions linked to perspective taking (e.g. empathy, sympathy) and prosocial 
behavior (Eisenberg, Miller, Shell, McNalley, & Shea, 1991; Eisenberg, Zhou, & Koller, 
2001; Hart & Carlo, 2005), which have been associated with higher level of MR (Colby & 
Kohlberg, 1987; Eisenberg, 1986). In the present study, we did not have pubertal status 
available across all age groups, but future studies should examine the relationship between 
puberty and MR development.  
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Interestingly, age group differences were detected between early adolescence (12 to 14 years) 
and middle adolescence (15 to 17 years old). These findings contrast with those of more 
general cognitive functions that have an optimal functional level, such as attention, memory 
and processing speed, and which are generally associated with minimal improvement in 
performance after 15 years of age (Gur, et al., 2012; Luna, Garver, Urban, Lazar, & Sweeney, 
2004; Williams et al., 2014). The findings are, however, consistent with claims that MR, 
among other social skills such as the ability to recognize emotions in others, continues to 
undergo significant development into adolescence (Burnett & Blakemore, 2009). In contrast, 
no significant difference was reported between middle and late adolescence, suggesting that 
MR development slows after age 18, as has been suggested by Armon and Dawson (1997). 
Globally, these findings are consistent with previously reported studies that have highlighted 
the protracted nature of social cognition maturation (Burnett & Blakemore, 2009; Taylor, 
Barker, Heavey, & McHale, 2013). The results also correspond to the development of the 
social brain throughout childhood and adolescence with peaks during preadolescence and 
ongoing maturation through adolescence and early adulthood (Blakemore, 2008b; Steinberg, 
2005; Tanaka, et al., 2012).  
 
The present study has a number of strengths and limitations that should be noted.  The main 
strength of the study is the use of a new assessment tool based on an ecological approach, 
adapted for children and adolescents and designed to overcome methodological flaws 
associated with traditional MR tasks. Social scenarios comprised of first-person perspective 
pictures of real children and adolescents were used, commensurate with the idea that 
inherently social skills, such as MR, should be measured using stimuli as close to real-life as 
possible, allowing the integration of cognitive, emotional and social information during the 
task. Compared to previous studies in the field which tend to measure universal MR skills, this 
approach allows the measurement of MR skills that underlie social relationships and 
expectations, that are impacted by social environment (e.g. peer influence), that have a role to 
play in social conformity and that put boundaries around appropriate and inappropriate social 
treatment (of oneself and others).  
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The age range (6-20 years old) explored in this study allows us to take into account 
MR development across a broad expanse of childhood and adolescence, crucial periods for the 
maturation of the social brain.  As a result, we detected age-differences in MR offering 
potential opportunities for comparison with clinical populations and providing evidence of the 
So-Moral developmental sensitivity. While age groupings are ultimately arbitrary, they were 
on previously used categories in studies of social and cognitive development (Paus, 2005; 
Sanders, 2013). 
 
Among the limitations were an overrepresentation of Caucasians in the sample and 
females in certain age groups, which could limit generalization and warrants investigation in 
larger samples with greater ethnic diversity. The late adolescence sample consisted of college 
students, which lead to higher IQ in that age group. To counter a potential effect of this bias, 
we controlled for IQ in our main analyses and suggest caution in interpreting and generalizing 
the findings in the oldest age group.  
 
Conclusions and future directions 
In this study, we investigated age-related changes in MR using the So-Moral in a sample of 
healthy children and adolescents. Our methodological approach subscribes to a contemporary 
view of MR as a functionally integrated ability underpinned by neural networks that combine 
cognitive, affective and motivational process across development and rooted in social 
experience (Decety & Howard, 2013).  The findings show continuous improvement in MR 
from childhood to late adolescence with significant gains between childhood and 
preadolescence, and between early adolescence and middle adolescence. Results also 
demonstrated that the So-Moral can detect developmental change and is appropriate for a wide 
age range. The sensitivity of the So-Moral to sex differences during development can also be 
interpreted as further evidence of its construct validity as females are thought to mature more 
rapidly than males in several aspects of social cognition (Gur, et al., 2012). Further exploring 
MR development in clinical populations suspected to have sociocognitive impairments (i.e. 
autism, brain injury, etc.) would provide valuable comparisons pertaining specifically to 
generalizability and the usefulness of the So-Moral for neuropsychological assessment (see 
Beauchamp et al., 2013 for preliminary clinical validation in adolescents with traumatic brain 
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injury). This model of “healthy MR development” may enable future research to compare 
development in clinical samples over time in order to see how these functions are impacted 
after injury or insult, and as the subject ages, allowing us to capture the phenomenon of 
“growing into deficits” (Mateer, Kerns, & Eso, 1996) as it relates to MR. 
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Table 1. Brief description of So-Moral coding and examples 
 
 
 
 
 
 
  
Level  Brief description  Example 
 
1 
Moral justifications have an egocentric focus, which is based on 
obedience to higher authorities and potential consequences to 
themselves for their actions (e.g. punishment). Thinking at this 
level is inflexible; there is only one right/wrong way to act. 
 
•   Because I could go to jail.	  
 
2 
Moral justifications are based on a concept of pragmatic deals or 
exchanging favours with others (‘fair deals’). Thinking is more 
flexible and is determined by context. The correct option is the 
one that is right for oneself (self-interest).  
	  
•   Because I might need his/her 
help in the future.	  
 
3 
Moral justifications have a focus on interpersonal relationships, a 
sense of ‘good-ness’, and feelings such as empathy and trust.  
Decisions are made with good motives and a prosocial 
perspective of the world.  
	  
•   Because he/she could get hurt. 	  
	  
	  	  	  	  	  4 
Moral justifications start to incorporate a broader view of 
morality; based on the compliance with rules, regulations and 
standards that society has established to ensure social order.  
•   Because if everyone were to be 
unfaithful, relationships would 
not have any meaning.	  
 
5 
Moral justifications are characterised by the capacity to evaluate 
situations from various points of view to identify values involved 
in the specific situation to make the fairest decision.	  Protection of 
fundamental values and people’s rights is specific to this stage, 
even though these concepts are expressed very concretely.  
 
•   Because people work hard for 
their things and we should 
respect their belongings.	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Table 2. Characteristics of Sample and outcome of the So-Moral 
 
 
Age group N Age in months (SD) SRI (SD) IQ (SD) MR Score (SD) 
Childhood         
 (6-8 years) 
    
 Male 16 92.18 (6.9) 1.75 (2.4) 107.31 (6.9) 16.88 (4.1) 
Female 20 93.20 (8.2) 1.00 (1.1) 107.55 (10.8) 18.95 (6.6) 
Total 36 92.75 (7.6) 1.33 (1.8) 107.44 (10.9) 18.03 (5.7) 
Preadolescence         
 (9-11 years) 
    
 Male 21 125.00 (9.9) 1.29 (1.2) 107.80 (9.7) 21,14 (5.0) 
Female 20 124.95 (11.6) 0.85 (1.2) 109.45 (11.8) 24.43 (4.9) 
Total 41 124.97 (10.6) 1.07 (1.2) 108.63 (10.7) 22.74 (5.1) 
Early Adolescence         
 (12-14 years) 
    
 Male 22 166.00 (9.2) 1.79 (2.1) 105.71 (13.2) 23.80 (5.1) 
Female 29 162,93 (10.3) 1.35 (1.7) 105.90 (12.6) 25.41 (5.5) 
Total 51 164.26 (9.9) 1.53 (1.9) 105.82 (12.7) 24.72 (5.3) 
Middle Adolescence         
 15-17 years) 
    
 Male 18 191.39  (10.9) 1.53 (1.1) 105.60 (12.5) 25.92 (5.0) 
Female 32 196.42 (11.5) 1.43 (1.4)   110.19 (12.6) 30.14 (5.8) 
Total 50 194.65 (11.5) 1.47 (1.3) 108.70 (12.6) 28.62 (5.9) 
Late Adolescence         
 (18-20 years) 
    
 Male 12 230.41 (6.1) 0.75 (1.1) 120.67 (13.3) 31.54 (5.3) 
Female 26 226.04 (6.9) 1.25 (1.1) 114.92 (10.5) 32.27 (8.2) 
Total 38 227.42 (6.9) 1.06 (1.1) 116.83 (11.6) 32.04 (7.3) 
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Figure 1. Example item from the SoMoral task (Beauchamp, Dooley, & Anderson, 2013). 
 
 
 
 
Figure 2. Performance of girls and boys on the So-Moral task from 6 to 20 years  
 
 
 
 
Note : Covariates appearing in the model are evaluated at the following values : IQ = 108.90, 
SRI =1.28 
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Figure 3. Age-related changes in moral reasoning from 6 to 20 years as assessed using the So-
Moral task.  
 
 
 
 
Note : Covariates appearing in the model are evaluated at the following values : IQ = 108.90, 
SRI =1.28 
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